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FAY e euld, in 1 be vain — Sug 
_ The world i is already abundantly ſenſible of -the-worth 
and i importance of this noble art. All, then, that ſeems 
neceſſary by way of preface, is to give ſome ſhort ac- 
count of the following 
gh _—_ 1 to et eee 
l Th, 


And, in general, 1 3 myſelf it will * fonds 
fully to anſwer the title · page; the properties of numbers 
being exhibited in a clear and inſtructive manner, and 
the whole theo y built on firſt principles ; that is, on 
axioms, or fuch propoſitions as are ſelf evident. Fhe 
rules of operation, deduced immediately from the theo- 
ry, are conceived in a few expreſſive words, and illu- 
ſtrated by a great variety of ſuitable examples. Care too 
has been taken to range things every where in ſuch or- 
der, that what is | 85 py ths _y_ 1275 what 1 to 
follow. FEEL 3 We Ent Art 
| 24 EFF ; * 23854 
B aden ee eee 150 
> is . yen — and the learner will b 
pleaſure from what is more ſimple, to what is more 
complex ; and riſe by eaſy ſteps from the loweſt to eve- 
ry ſoperior part of the ſcience. © And to furniſh him 
with materials for exereiſe on every branch, and at the 
farne time ſave labour to the teacher, ſets of unwroughe = 
examples, with their anſwers, are inſerted in all places 
where this appeared to be any way e or x.of ad · 
vantage. But to be more particular: n 
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This treatiſe conſiſts-of three parts, de the * or 
Arithmatie, Vulgar, Decimal, and Practical. The 
firſt of theſe parts begins with an Introduction; wherein 
arithmetic is defined, its limits ſtated, and the reader 
taught to diſtingviſh;betwixt at ithmetie, and the practical 
purpoſes to which its operations may be applied. After 
* notation! 1s * at 9 the rariour Higgs: of 
numbers 


trdatiſe, and point out the im- ET 
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n 
numbers deferibed; and. the axidms, E firſſ ts 


laid down, on which are founded the theory and rules 


pd 


of operation. Addition, ſubtraction, 100, 
diviſion, are taught at full length, with all the m 


e Saen et 10. . νον It ba 


"if The propentevof proportional pb or — 
in g al proportion, are briefly. pointed out 3 
- thence is derived the rule of three: in which a. — 
and eaſy method of ſtating the queſtions is laid down; 


hereby the puzzling diſtinction of direct and eri 1 
is precluded, — needleſs, and the multiplicity 


of rules uſually adhibited on this head, is avoided. 


Nor is this method confined to tlie ſimple dale af three; 


but extended to the rule of ſive, ſeven, nine, eleven, 


Se. The doctrine of vulgar fractions, and the rules o 


practice there with connected, are —— 42 0 
25 gar and en r enen — bore 


©; The ſeeond part ecintains decimal 8 or - the 
doctrine of decimal fractions. Here the origin of deci- 


mals of every kind, viz. finite, repeating, and circula- 
ting, is inquired into, their properties pointed out and 

deſeribed at large 3 the various ſores and ways of 154 
tion are minutely explained, and properly 


parts of integers to decimals by inſpection; aud allo an - 
other {et of tables for — decimals of e- 


very ſort to value. In addition, ſabtraction, multipli - 
eation, and diviſion, the operations are conducted by a 


few plain eaſy rules; and p eee A. ae 
7 ſet of proper examples. FFF 


Sehe Lovers ef arithmetic haveallodeed; that mackors, 
In treating of interminate decimals, are always eurt and 


ſeunty in their explications, and leave this new part of 
decimal arithmetie e much iavolved in obſeurity, as to 
be ſtill, in their fur above the reach of vulgar 


readers.” Bot 1 flatter Myſelf, that all complaints of 
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_ this kind W ** ide methods of operation 
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Improvements, andthe reaſon of rhe rules every where 


complete tables too are eonſtructed for converting the 


in 
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in decimals of this ſort being here ſet before the learner, 
With ſuch clearneſs and perſpicuity, that one, though of 
a low capacity, may ſoon acquire {kill enough, not only 
to work examples wherein repeaters or circulates occur, 
but may even underſtand the reaſon of the procefs. 


| This ſecond part concludes with a large decimal prac. 
tice, ſetting forth the ſuperior excellency of decimal a- 
rithmetic above every other method of numerical compu- 
tation. Here is ſnhewn the utility and conveniency of 
decimals in conſtructing tables of various kinds; iow _ 
they may. be uſed with great advantage in multiplication - 
and diviſion of duodecimals and ſexageſimals ; how they 
often rival vulgar fractions in point of accuracy, and 
© ſurpaſs them in point of brevity ; and, finally, that the 
decimal operation is frequently the ſhorteſt and eaſieſt in 5 
the rule of three, the work being done that way in leaſt 
time, and with feweſt figures. . N | 


The third part contains the application of the other 
two to practical purpoſes, in a great variety of ufeful 
rules. Here facility is ſtudied, the mercantile and 

faſhionable methods of computation are introduced, and - 
adapted to the ſeveral branches of commerce and byſi- 
neſs. Sometimes different ways of operation are exhĩ - 
bited, and the choice left to the practitioner. Large 
and correct tables on compound intereſt and annuities 
are inſerted, with their conſtruction and uſes. Menſu- 
ration of ſurfaces and ſolids, artificers work, board and 
timber, -&c. is taught in an eaſy manner, and at more 
than uſual length. - EE Eo od. 


To the above account I ſhall only add, that many 
things of importance, ſeveral ſmall improvements, and 
ſome things curious, as well as uſeful, not hitherto ta- 

ken notice of, will be found ſcattered here and there in 

different parts of the book. To conclude, no pains 
have been ſpared in collecting materials, and working 
them up, with a view to render this ſyſtem of arithmetic 

inſtructive to the tyro, entertaining to the ſcholar, and 

uſeful to the man of buſineſs, e 
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Viredions to the Booka EI. 


ee the Tide-pige of volume 1. dated 
MoccLXIV. with the Contents joined to it; 

and in place of theſe put the Title · page dated 
MbedLXvI. with the Iriſcription, and Pres 
face, and the Contents marked Vox. I. at the 
ſignature. | | 


: Cancel likewiſe the Title page of volume 2. da: 
ted MDCCLXV. with the e to it; 
aud in place of theſe put the Title-page dated 
.MDCCLXVL.- with the * Ge. | 
to it. 55 


Place the ple of Napic' rods er 7h. 


of vol. Is 


Place the- four lates on 3 in | 
ſucceſſive order, at the end of vol. 3.; and few 
them ſo as that every plate may, when TO : 
out, be Wy. without the book, 1 | 
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RITHNMETIC is a ſeience explaining the: pro- ; 
perties of numbers, and. ſhewing the method 
or art of computing by them. 
＋ he diviſi ion . Rs into theory and peaties 
is natural and uſt. The theory, or ſpeculative part, 
a of 2 of numbers, and this 
properly ſcience. The practical part conſiſts in the 
ES of the rules gathered from the theory to the 
folution of queſtions or problems; and arithmetic 1 in this 
reſpe&ti is rightly termed an art. 

Number, which is the object of e is that 
which anſwers directly to the queſtion, How many? 
and is either an unit, or ſome ue or n of an unit, | 
ora multitude of units. 

Jo a perſon having the iden of 3 in his mind 
the following queſtions naturally. occur, viz. 1. How is 
ſuch a number to be expreſſed or written? Hence we 
have Notation. 2. What is the ſum of two or more 
numbers? Hence Addition. 3. What is the difference 
of tus given numbers? Hence Subtraction. 4. What 
will be the reſult or product of a given number repeated 
or taken a certain number of times? Hence Multiplica- 
| Hon. + 5. How often is one given number contained i in 
another? Hence Diviſion. 

Theſe five, viz. Notation, Addition, SubtraQion, 
Multiplication, and Diviſion, are the chief pants; or ra- 

A i ther 


2 NTRODUCTION. | 
ther the 3 of arithmetic. Every akhaotcal OPCs wy 


ration requires the uſe of ſome of theſe, and nothing but 
a2 a proper mixture of them is neceſſary in any operation 


whatever; nd by an Arabie wn, theſe are 8 the 
lern. 5 

Theſe may be fly Ss to the five: ben 

powers, which, variouſly combined, produce engines of 


different forms, and of amazin force: and which, at firſt 


fight, are aptitoſt: ike us with ſurpriſe; but · upon examina⸗- 
tion, their effects are all found to flow from a proper com · 
dination of the ſimple powers. In like manner, we meet 
with a great variety of complex al ithmetical operations, 
curious calculs, and aſtoniſhing ſolutions, which yet are 
all effected by a due TONES. of the different py of 
the algorithm. | 
Numerical computations are neceſſary almoſt in e- 
very affair; but the manner of the operations depends 
upon the nature of the ſubject to which they are applied. 
Arithmetic is a handmaid to moſt of her ſiſter arts 
and ſciences; and while ſhe is employed in their ſervice, 
ſhe muſt be under their direction, and obſerve the laws 
they preſcribe. Thus the calculation of a ſolar or lunar 
eclipſe is performed by numbers; but the operation is 
directed by the precepts of aſtronomy : a reckoning at 
ſea is wrought by numbers; but the ſteps of the work 
are edule by the rules of navigation : the contents 
of a caſk is caſt up by numbers; but the art of gauging- 
| guides the operation : the perpendicular height of a hilt 
is computed by numbers; but it is trigonometry that di- 
rects the manner of their application. 20 
The canons directing the application of numbers in o- 
ther ſciences are not to be reckoned arithmetical rules: 


no rule is to be eſteemed ſuch, but where the operation 


entirely depends on arithmetical principles, and nen 
without any foreign aid or direction. 

Hence from the number of arithmetical roles i is exclu- 
ded- the rule of Three, with its numerous train of de- 
pendents, ſuch as, Fellowſhip, the rule of Falſe, Intereſt, 
Annuities, Alligation, Exchange, Barter, &c. The doc- 

trine bot * is defvered a in the elements of geo- 
| metry. 


INTRODUCTION =) 


8 meliy. It is Euclid, lib. 6. prep; 16- who demonſt 
that if four quantities be, proportional, the rectangle, or 
E product « of the extremes, will be equal to that of the 
means; it is this property of proportionals that gives 
birth to the rule of Three; it is this that directs the a · 
rithmetical operation. For the like reaſon, Involution 
and Extraction of roots are no arithmetical rules; it is 
algebra that teaches the manner of theſe operations. 
Reduction and the rules of Practice ate likewiſe to be ex- 
terminated; as alſo, addition, ſubtraction, &c. of the parti 
| of integers, ſuch as, ſbillings, pence, farthings, ounces, G. 
The ſtatutes of a country, with reſpect to eoins, weights, 
and meaſures, preſcribe the method of operation on theſe 
heads. It remains, then, that the five parts of which the 
algorithm conſiſts make the whole of arithmetic: here 
the limits of this ſcience. ate to be fixed, atherwiſe it 
would prove endleſs and inexhauſtible. 
True it is, that writers on this. ſubject go generally | 
beyond theſe bounds : they frequently introduce into 
their printed treatiſes: all the rules excluded above, and 
ſeveral others. Nor is this any fault: authors are at 
| liberty, and in the right, to ſtore their writings with all 
ſuch numerical operations as may be uſeful to the pu- 
blic. The only thing blameable in their conduct is, their 
not ſtating the limits of the ſcience, and teaching their 
readers to diſtinguiſh betwixt arithmetic, and the appli- 
cation of its operations to practical or uſeful ſubjects. 
The neglect here taken notice of has been attended 
with this remarkable conſequence, that vulgar readers 
have generally miſtaken theſe adventitious rules for parts 


o- of arithmetic; and as they obſerved new rules publiſhed 
8: every now and then in new books, they were apt to i- 
on magine that arithmetic admitted of no limits, and could 
ds never be attained to any ſort of perfection. 
Arithmetic, as a ſcience, ought to demonſtrate her - 
u- dyn rules; that is, the rules of operation in addition, 
les ſubtraction, multiplication, and diviſion, both of inte- 
ſt, gers and fractions; but this is all: to employ her in de- 
c- monſtrating the rules borrowed from other arts and 
209 ſciences, would be vain and fruitleſs. An attempt of 


Ty - ; Th A 2 „ this 


4 INTRODUCTION, a 
this kind would be making her act out of ſphere, and 
putting her upon an office ſhe is by no means fit for, 
Numerical demonſtrations are ſucceſsfully applied to ſub. 
jets purely arithmetical, and they can be carried lit- 
tle further- The proper demonſtrations of theſe fo- 
reign rules are only to be had from geometry, algebra, 
or ſome other / branch of ſcience; an as theſe are much 
beyond the reach of the young arithmetician, he cannot 
_ at: preſent expect entire tis ion on this head, but - 
muſt wait with patience, till, in the courſe of his ſtudies, 
he come to be acquainted with the ſuperior. ſciences, 
The following treatiſe is deſigned as a rational, and 
at the ſame time a practical ſyſtem of arithmetic ; wherein 
the five parts of this ſcience are fully but ſuceinctly 
. handled, and all the arithmetical rules numerically de 
- monſtrated. The adventitious rules depending on other 
ſciences are likewiſe explained, and exemplified in the 
way that appears beſt for anſwering the purpoſes of the 
merchant, the accomptant, and mechanic. Some few 
things too are introduced for the entertainment of the 
ſcholar and the curious © e 
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OTATION is chat part of arithmetic which 88 
the method of writing down, by characters or 
ſymbols, any number expreſſed in words; as allo the 
way of reading or expreſſing, in words, any number gi- 
ven in characters or ſymbols. But the firſt of theſe is 
properly notation, and the laſt is more uſually called nu- 
meration. 
The ancient Romans, for this purpoſe, made cakes 
of a few of the letters of their alphabet ; and this is called 


the literal, or Roman notation. This way is ſtill of conſi - 


derable uſe, and neceſſary to be underſtood. 'But the me- 
thod which now prevails, and is practiſed over a great 
art of the known world, is effected by characters or 
ſymbols, called figures; and i is named figural notation, 
or notation of numbers by figures. + 

The things then proper to be compriſed i in this chap- 
ter are, 1. The literal or Roman notation. 2. The fi. 
gural notation. 3. Numeration, or the way of read- 
ing numbers, 4. Deſcriptions of the kinds or ſpecies 
of numbers. 5. Arithmetical principles, or axioms. 
6. The ſignification of ſuch characters as are ſometimes - 


— for * s ſake, 7. Some — e 88 


— 
- 
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-L The Roman Notatian.. 


The 3 uſed by the ancient Romans, in their no- 
tation of numbers, were only theſe five, C, I, L, V, X 5 
whoſe values and order are as follows. | 


One, Five, Ten , Fifty, An hundred, Five hundred, A thouſand. | 
„ „ . ©. 3 - CD” 


By the repetition or combiriation of theſe they ex- 
2 any other number, according to the "ng 
rules. 

I. The repetition of a letter repeats its value. 
2 II ä two, III three; and XX twenty, 
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. | NOTATION. 5 Chap. I,.. 
XXX thirty; and cc two bundred, ccc three hun- 
dired, G. 
| II. The annexing a letter of a lower 7 to a letter 
of a higher value, adds their values, or denotes their ſum. 

Thus, VI ſignifies fix, VII ſeven, VIII eight; and 
II denotes eleven, XII twelve, XV fifteen, XVI Gx- 

teen; and LV fifty-five, LX ſixty, LXX ſeventy, LEXX 
. eighty ; and CV one hundred and five, CX one hundred 
and ten, CL one hundred and fifty, CLV one hundred 
and fifty five; and IOC ſix hundred, IDCC ſeven hundred; 
and CIO, io one thouſand five hundred, CIO, OC one 
thouſand ſix hundred, CIDIDCE one thouſand ſeven 
hundred, G. 

III. The Aab a letter of a lawer value to a 1 
of a higher value, ſubtracts their values, or denotes their 
difference. 

Thus, IV ſi gifies fon IX nine, XI. forty, XC vine · 
ty, IC ninety-nine,- &c. _ - 
I. The arinexing of D to the number 10 makes is 
value ten times greater. 

Thus, 10 ignifies five chouſand, and 1999 at hoo 

and. 


* 


V. The prefixing of c. together with the annexing 
-& O, to the number Cid, makes its value ten times 


greater. i 
Thus, CCI denotes ten thouſand, and CCCI000 


an hundred thouſand. ' 

Ihe ancients, as Pliny obſerves, a this kind of 
Hotation no higher. If at any time they had occaſion to 
expreſs a greater number, they did it by repetition ; 
thus, CCCIIDACCTIINID ſignified two hundred thou- 
fand, and CCC! JID.CCCIDDACCCIDND I three | 

hundred thouſand, G o. 
. Romans, in later times, inflead at; TD uſed D; 
and inſtead of CID they introduced —_— 4 
They likewiſe ſometimes ' expreſſed thouſands by a2 


fine drawn over the head of nur; Os Dl 1 — 
| | three 


\ F 
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I. 8 
n- three thouſand, V five thouſand, X ten thouſand, L& 1 
ſixty thouſand, C an hundred thouſand, M a thouſand 9 
er thouſands, or a million, MM two millions, Go. Ee 
11 In ſome editions of Cæſar's commentaries we find os 
* uſed; inſtead of CID» to ſignify a thouſand. 4 : 
X Any thing further neceſſary to be known in the Roman 
4 notation may be learned from the following table; in 
ed which, with a view to exerciſe the learner, as well as 25 
q for the ſake of brevity, I have choſen to expreſs the vas 
> jue of the literal numbers by figures, rather than words. 
ne | a „ EMS | | TE 
44 4 B L . 0 3 | | ., 5 
1] —ð m 
ter 11. , — — 101 
eir IV, of BH! qo OH , T 
V. — 3 Chip: £711 e — 200 
5 II.. ff ̃ ͤ ==. eee, ct 
e- . COR WT. 4 
1 VIII. or IIX. — 8 190. or PD. „„ 
BY X.. — — 10 | DCC. ae dy 
5 Ali. — © 12 pc orDCCC = v6 
Ry. Xt, — — 13 | I2CCCC. or DECCC. or CM. "= 908. | 
| XIV. or XIIII — 14 [ Clit or MW. — 1,006 
ng XVI. — 15 CID, C. or MC. — — 1,100 
Bee XVI. — — 16 CID,CC or MCC. &e. — 1200 
es WH io e e 
Winx ET i | el. — — bees 
0 XX. 5 MMMM_or IV. — — 4,00 
XXIIl. — 21 | .199 .. ' — '* ' g.000 
of XXII. 22 IDOM. or VI. — SW, oos 
XXIII. — — 23. MM. or VII. 0 
to * 00 Ji. 7, o 
n ; b 2 1 1 JDIMMM. or VIII. — — 8,008 
: XXVI. — — 26 | DIMMMM or l'% — 9800 
XXVII. — 27 CC or X. — — — 1 % 
XXVIII. — I'S: p CCIDOM. or XI. — — 11,00 
XIX. — = 29 [cc uu. or XII. . — 12,00 
XK. — 30 — | 1 
XL — — 40 1299.01 3 ith W - I. 
e 50 bodo N. or LI. — $1,000 
LX. — .— 60 | looo MN. or EII. c. $2,000 
K — — 70 CCCI92- TC — — 100000: 
Iocc.LXIII. or M,DCC,LXI1. 1763 


* 


error Cupdy 
u. Fi e Notation. | 


An unit, or unity, is that number by which any thing 
is called one of its kind. It is the firſt. number; and if 
to it be added another unit, we ſhall have another num- 
ber, called wo; and if to this laſt another unit be add- 
ed, we ſhall have another number, called three; and 
thus, by the continual addirion of an unit, there will a- 
riſe an infinite increaſe of numbers. On the other hand, 
if from unity any part be ſubtracted, and again from 
that part another part be taken away, and this be done 
8 we ſhall bade an infinite decreaſe of num- 
8. 
But though number, with 1 to inereaſe and 45 
ereaſe, be infinite, and knows no limits; yet ten figures, 
variouſly combined or repeated, are found ſufficient to 
. expreſs any number whatſoever. Theſe, with the me- 
 thod of notation by them, were originally invented by 
ſome of the eaſtern nations, probably the Indians; af - 
terwards improved by the Arabians; and at laſt brought | 
over to Europe, particularly into Britain, betwixt the tenth 
and twelfth century. From the ten fingers of the hands, 
on which it had been uſual to compute numbers, the 
figures were called digits. A form, order, and va - 
lue, are as follows. | bb. 
1 one, an unit, or unity, 2 two, 3 three, 4 ſoar; 5 
five, 6 fix, 7 ſeven, 8 eight, ꝙ nine, o cipher, nought, 
null, or nothing. Of theſe, the firſt nine, in contradiſ- 
tinction to the cipher, are called /;gnificant figures. 
The value of the figures now aſſigued is called their 
ſimple value, as being that which they have in them- 
ſelves, or when they ſtand alone. But when two or more 
figures are joined as in a line, the figures then receive 
alſo a local value from the place in which they ſtand, 
reckoning the order of places from the right hand tõ- 


wards the left, thus, V „ 
| pe < Firſt 


Chap." * OTA ON. 7 
j ” : a | | X ; - i a ; * 4 
cc RES 
32 2 * . . 22 oh Gray = hob {4g 
-T.-Kaeje. —-x- —˖˙»‚ 
EEC ny 
ÞdEZd3SofKEPEoR 
rr 


5 A figure ſtanding in the firſt place has only its ſimple 
value; but a figure in the ſecond place has ten times the 


value it would have in the firſt place; and a figure in the _ 


third place has ten times the value it would have in the 
| ſecond place; and univerſally a figure in any ſuperior 
place has ten times the value it would have in the next 
inferich plates. 0 EEE SER. Wn - 
Hence it is plain, that a figure in the firſt place ſimply 
ſignifies ſo many units as the figure expreſſes; but the 
ſame figure advanced to the ſecond place. will ſignify ſo 
many tens; in the third place, it will ſignify ſo many 


hundreds; in the fourth place, fo many thouſands 3 in 


the fifth place, ſo many ten thouſands ; in the ſixth place; 
ſo many hundred thouſands; and in the ſeventh place, 
ſo many millions, &c. Thus, 7 in the firſt place, will 
denote ſeven units; in the ſecond place, ſeven tens, or 
ſeventy ;_ in the third place, ſeven hundred; in the fourth 
place, ſeven thouſand, q. 
Every three places, reckoning from the right hand, 
make a half-period; and the right-hand figures of theſe 
half-periods are -termed vnits and thouſands by turns; 
the middle figure is always tens, and the left-hand fi- 
gure always hundreds. But here obſerve, that the right. 
hand figure of every half-period, properly and: ſtrictly 
ſpeaking, is always units; for the place called thouſands, 
when expreſſed at more length, is termed units of thous 
Jands, or the units place of thouſands. - © 5 
Two half. periods, or fix places, make a full period; 
and the periods, reckoning from the right hand towards 
the left, are titled as follows, viz. the firſt is the period 
of units; the ſecond, that of millions ; the third is titled 
bimillions, or billions; the fourth, trimillions, or trillians; 
; | | | the 
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the ffth, quadrillions ; ; the ſixth, guintillions; the ſe- 
venth, ſextillions; the eighth, ſe eptillions 3 ; the ninth, 
1 the tenth, nonillions, co. 
—- Half-periods are uſually diſtinguiſhed from one another 
5 buy a comma, and full ind by & 2 8 or aalen as in 


; the table e 
T A B * 1 
I MAS 7 Period.. 3 2d Period. o Iſt Period, 
— — — =” 
Trillions. Billions. $4 "Millions Es alte. | 
BY. s 2 41 __ * 4 'q; = 22 2 4 5 
1 3 333 3 SY FS, 9 3 2 . 
„„ +» Sr $7 & 0 } © © WW - 5 2 
4 93 228 3 <2 22 8 * 225 38333 
__— 1 0 | „ 8 | k 08S | 
EEE, SEB SEE EEE. SAB. EHF. FS 
: 8 6 4,6 8 5 . 8 13,7 % 237,89 4 55 ee 4 0. 

: VL . ; 5 33 1 3 ; E . 5 
The table may be expreſſed in a more co nile form 
r 1. Per. 

*Filltions, ” ;_ Billions. | | ions | Units. 


XM, xu: c TEM,CXU : euer * SEC 
964,085: 8 13,700: 23 75894: 673, 040. 


From the table it is obvious, that though a cipher figs 

= nify nothing of itſelf, yet it ſerves to ſupply vacant pla- 
* ces, and raiſes the value of ſignificant figures on its left 
hand; by throwing them into higher places. Thus, in 

_ the firſt period, by a cipher's filling the place of units, 

the figure 4 is thrown into the place of tens, and ſigni- 

fies forty. And a cipher likewiſe ſopplying the place of 
hundreds, the figure 8 is advanced to the next higher 

| Place, and Sender eight thouſand, &c. But a cipher 
not change the value of a Ggnificant figure on its 

right hand. Thus, 07, or oo), is the ſame as 7. 


10 03 1 8 it like wiſe . e how any number 
expreſſes 


- 
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expreſſed in 3 may be written down by 6 3 5 
in 1 . af v which ovens! the . hd 1 — 


* * 1 oh . 
Beginolig at the ef hand, and wilag F «i 
right, put every figure i in ſuch place and period as the 
verbal expreſſion points out, ſupplying the nn 1285 | 


ces | WR ciphers. | Example $ follow. 


VFC Millions. Units. 
1 19 1 D, cue CEM,CXU, 


Nin 2 BY eig ght Th 3 1 Ly 7: 0 00,000 
orty-five millions and ſeven mar ns thou-ſ- | 

ſand - , "oF? 700,000 
Six millions four hundred and air 1 „5 
thouſand — 121 6. : 4325000 
Eigbt bundred and Gre thouſind «nd ninc 24 ne; 

. hundred = | = F&4- 8 0 f. 90 0 
Seventy-chree thouſind and to — 73.010 
Five thouſand and four r J. 35,004 
Four hundred and twenty , fi bx hes] —_ 
NMR - i 8 „ i | 


Seven a - oo Fw 3+ 1 


In. Numeration. 


\ Nats 3 numeration are ſo nearly an * that he 
who underſtands the former cannot fail. ſoon to acquire 
the latter. The method of reading numbers when en- 
preſſed by letters, is ſufficiently clear from the table ſub- 
joined to the Roman notation; and the way of reading 
any number expreſſed by figures, may be eaſily learned 
from the table of the figural notation; in | Wo: doing of 
which nen ie A: 4.6 Waters 


E VL K 7 


x Beginning at the left hand, and reading N the | 


right; to the fimple value of every figure join the name 


of its place, and conclude each period by expreſſing its 


title, every where omitting the ciphers. Examples fol- 


low. | | 
* 5 -- . 4 2 B + 2 4 Millions. 
* 5 | SO. 0 
« : . g 5 N : 
” ] * " ” ” — - -S 
- * FA * 


— a — . 8 — * 
— — yr A LESS . 2 oy 
Ao, Fe 
— * - 
. p — — 
y ” * — 


5 —2 


1 
| 
ll 
ö 

| 


TD —— — 


— — vs 


=_ 7 
. 
z 
4 
N 
1 
þ 
F 


5 « 2 $ 45 
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i Fit. | ; 0 3 aer | | | | 

"EXM,CXU :TXM,CXU. „ 

BY goo: 000,000] Nine hundred * : 

7870.0 4 oo [Seventy-eight millions and nine thouſand. 
Four millions and eight hundred. 5 

12 H Nine hundred and three thouſand and five. 

4.5 J Twenty thouſand and thirty-four. h 

9 8 ag 1 thouſand four hundred and ſixty- 

8 |=] 8. . 

Ninety-fix. "gh 

l Three, or Three units. 


N 5. The 1 name of the unit's place, in all periods, 


and the title of the right-hand period, are age o- 
mitted, or very rarely in e 


. 
I. G Defeription of the kinds or en of axles, 3 


The ſpecies of nunibers are very various and mani - 
fold; but in this place it will be ſufficient to deſcribe ſuch 
as appear moſt uſeful and neceſſ; particularly thoſe 
that will occur in the enſuing — 

1. An integer, or whole number, is an unit, or any 


multitude of units; as 1, 7, 48, 100, 125, 


2. A Fraction, or broken number, is any part or parts 
'of an unit; 'and is expreſſed by two numbers, which are 
_ ſeparated from one another by a line drawn betwixt 
them; the under number being called the denominator, 
and the upper one the Oey of the fraction; as 


A mixt number is an integer with a fraction joined x 


5 0 fr; as 43, 74, 483. 


A number is ſaid to megiben another nomber, when 
it is contained i in that other number a certain number of 
times, or when it divides that-other number without any 


 - remainder. - Thus, 3 meaſures 6, g, or 12. 


5. An even number is that which is meaſured by 25 
or Which 2 divides without any remainder ; as 2, 4» 6, 8, 


10, 12. LSE om 


An odd number is that which 2 does not 4 wang | 
or which cannot be divided by 2, without a es ; 


as J, 3, 57 7. 97 nl 13. = 
7. A 


7. A prime number is that which unity, or 


meaſures; as 3, 5» 7, 11, 13, 17, 19. 


8. A compoſite number is that which = e = 


ſome other number than itſelf, or unity; as 12, which 5 


which is meaſured by 2, 3, 4, or 6 _ 
9. Numbers are called prime to one another, when 


unity only meaſures them. Thus 13 and 36 are prime to 


one another; for no number, — nity: meakiires bt 


bot. 
10. Numbers are e compoſi te to one 3 


vhen ſame number, beſides unity, meaſures them. Thus 
12 and 18 are compoſite to one another; tor 3 or 6 Le, 


— both of them. 
11. A number which meaſures A is called an 
aliquot part of that other. Thus 6 is an aliquot part ”y | 


18, and 3 of 12, and 5 of 20. 


12. The number meaſured, or which contains the a- 
liguot part a certain number of times, is called a mul. 
2 of that aliquot art”; "Iwo 18 is a multiple of 6, ; 
and 12 of 3. | 


13. A number i is called an ee part of another, 5 


when it does not divide that other without a nenn 
Thus 7 is an aliquant part of 24. | 

14. Two, three, or more numbers, which, multiplied | 
together, produce another number, are called the com- 
ponent parts of the number produced. Thus 3 and 4, or 
2 and 6, are the component parts of 12; and 2, 3, and 
4, are the component parts of 24. - | 
15. The product of a number multiplied into itſelf i is 


called the ſquare, or ſecond power, of that number; and 
| the — itſelf is in this caſe called the root. And if 
the ſquare be multiplied · into the root, the product is 


called the cube, or third power, of that number. And if 
the cube be multiplied into the root, the product thence 
ariſin g is called the biquadratey or fourth powers &c, | 


\ 


"Wh Arir bmetical Principles or Axiom. 


An axiom or firſt pelariyin in any ſcience is a fel evi 
Nr propoſition which needs no demonſtration. The 
eat TS following 


— — 


— 


„„ NOTATION. ; Chap. I, 
following ones flow neceſſarily from the nature of num. 
bers, the manner of their notation, or their ſpecific pro. 
perties. On them is founded the theory of arithmetic, 
and from them are deduced the rules to oy obſerved in 
every operation. 
1. Any given number may be increaſed or diminiſhed 
at pleaſure, | 
For there is omen ſo great, but a dener may be 
an nor is there any number ſo ſmall, "ot a ſmaller 
may be aſſigne t. 
II. The figures of any amber increaſe in value from 
che right toward the left hand, : 
Hence in addition, ſubtraction, and multiplication, 
the operation begins at the units figure or loweſt place 


onthe right hand, and proceeds, with the flux wy __ | 
bers, to the highelt place on the left. : 

HI. Ten in any inferior place makes one or an t i in 
the next higher place, and the reverſe. 

Hence when the ſum of any column added, or the wy 
duct of any two figures multiplied, amounts to or exceeds 

ten, we carry an unit for every ten to the next higher 
Place: for the higheſt digit being 9, any number above 
9 is compound, and requires more than one place to 
expreſs it; which is done by removing or carrying away | 


_ the tens, as ſo many units, to the next ſuperior place. 


IV. If the right-band figure of any number be cut 
off, the remaining figure or figures are a juſt number of 
tens, and the. right- hand figure fo cut off is the overplus. 
Hence in addition and multiplication, - the right-hand 
figure of the ſum of any column, or of the product of 
any two figures, is always ſet down, and the remaining 
figure or figures are carried on to the next higher place. 
T bus if a ſum or product amount to 10, the o is ſet 
down, and 1 is carried; if it amount to 72, the 2 is 
ſet down, and 7 is carried; if it amount to 100, then 
o is ſet down, and 10 is carried; if it amount to 136, 


| then 6 is ſet down, and 13 carried, c.: but if the ſum 


or product amount only to a ſingle digit, then the _ 

is ſet down, and nothing is carried. 

. A number, by having one; —_ three, FO = | 
=O. pPhers 
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rs anexed 0s, becomes ten x hare thaw 5 
ſand, &c. times greater. = +2 
 - Becauſe the figures of the number are, by this means, + 
thrown into higher places, thus 7 by a cipher annexed | + 
becomes 70 * two en 700, and by: three cen | 
7000," Oc. 
VI. Any ma is naturally reſolved; * as many 
conſtituent parts as it has ſignificant figures, by annexing 
to each ſignificant figure as n Tiphess: as there- are 
figures on its right hand. | 
Thus 345 is reſolved into 300, 40, and 53 | aid 6063 | 
is reſolved into 6000, 80, and 23 and 7 1 
* and 
VII. The eee value 455 a fgle a in any num- 
ber 1 is greater by one at leaſt, than the value of. all a 
figures on its right hand. 
Thus, in the number 199, the ſeparate mi ve bs 
viz. 100, is greater by 1 than the 9 on its right. 
hand 9 | . 
4 An unit is an aliquot part of every whole num- 35 
8 ber, and every whole number is a multiple of unity: „ 
For unity meaſures every whole number. 
IX. Numbers equally augmented or diminiſhed, con- 
tinue to have the ſame difference. 
Let any numbers, ſuch as 6 and 8, be ck aug 
mented, by the addition of 4 to each of — the — 
10 and 12 will have the ſame difference as 6 and 8, viz. 
2. Again, if from each of them 4 be taken away, te 
remainders 2 and 4 will have the —_ difference, 'VILz 5 
2. _ 


I The Arend 2 two e numbers added 
to the leſſer, gives a ſum equal to the greater; or ſub. 

: DO from the greater, leaves a remainder equal to the 
Let 3, the difference of two unequal numbers, 5 and 
8, be added to 5, the leſſer, and the ſum will be 8, e- | 
qual to the greater; or, if the difference 3 be ſubrrated — - Y 
from the goons; 8, the ene, will be 5 equal to- 


the 1 
XI. None ! 


—_ NOTATION. Chap. 
KI. None but fiilar or like things can be added of 


ſubrraQted. 5 
That is, units only can be added to aules, tens only 


ba tens, hundreds only to hundreds, &c. ; for if unlike 


things were added together, the ſum would: be falſe. 


Thus, if 4 units were _ to 5 tens, the ſum would 


be 9; but e = oy r 9 tens, nor 9 of wy o- 


> 


ther name. 8 


In like nee, Gigs os aide * added to ales N 
things, pence only to pence, ſhillings only to ſhillings, 


pounds only to pounds, ounces only to ounces, . &c. : 
for if 3 farthings were added to 4 pence, the ſum n 
be 7, but neither 7 farthings, nor 7 pence. 

For the ſame reaſon, ſheep- can only be added to 


: f er cows only to cows, horſes: only to horſes, &c.: 


„ if 7 ſheep were added to 8 cows, the ſum would be 
but neither 15 ſheep, nor £5.cows. 


The ſame way of reaſoning may be uſed with reſpect | 


to ſubtraction. 
rer NF? whole is equal to all its parts. ; 


 COROLLARIES. 


1 Ie A Ganificant Goure, by itſelf, or with a kak 
or ciphers annexed, be divided by , the remainder 
will be cual to the ſignificant 1 taken in its ede | 


value. ER 
Thus, if 8, 80, 800, 8000, &c. bs? Seide by 9, 


the remainder will be 8: for if 8 be divided by 9; che | 


quotient will be o, and the remainder 8. Again, 80 
is equal to 8 1078; that is, to 8 978, and 8 1's, or g. 

And, in like manner, 800 is equal to 80 10's;- that is, 

to 80 g's, and 80 1's, or 80, whoſe remainder. is al- 

ready ſhown to be 8. The ſame way of en may 

be applied to any other ſuch number. 

2. If any number be divided by g, the remainder will 
by equal to the ſum of the figures of the ſaid number ta- 


ken in their ſimple value, or to the exceſs above the 95 6 


contained in the ſaid ſum. 


For let the number be reſolved by axiom VI. into its 


conſtituent 


r conſtituent W the nn Yrecedin; W the 
WHY Ggnificant figure of each part will be the remainder of 
that part when divided by 9, and ſo the remainders of 
the ſeveral parts will be the figures of the given number; 
out of which, if need be, let the g's be taken ny 
and the exceſs will be the remainder.' 
3. Hence the remainder ariſing: from a whihber divided 
"by 9 is: found by adding the figures of the ſaid number. 
Thus, the remainder of the number 231 divided by g 
is 6; for 2, 3, and 1, added together, make 6. A- 
gain, the remainder of 846321 is 53 for 8, 4, 6, 3, and 
2, added together, make 23, whoſe exceſs above 75 
' 9's. contained in it is 5, found by adding 2 to 3. 
ö 4. Numbers expreſſed by the ſame figures, hererds 
E Iifferent the value of the numbers be, have the ſame 
] remainder when divided by 9. T e 436, 463, 346; 
364, 643, and 634, have all the fame remainder 
: WM when divided by 9 becauſe the dam of _ roi Is 
the lace, l 


vI. An n tion 1 charaMters heine, 90 for 
the ſake of brevix. 


= = Denoting, equal 10 is the ſign or mark of an e- 
quation ; and ſignifies, that the numbers betwixt OE] it 
ſtands are equal to one another.. | 

+ Denoting plus, more, or added to, is the ſign c or mark 
of addition; 450 ſignifies, that the numbers it is placed 
between, are to be added together; as 6 228 
that is, 6 plus 2, or 6 having 2 added to it, is equal to 8. 

— Denoting minus, or leſs, is the ſign of ſubtraction; 
and ſhews, that the latter of the numbers betwixt 
which it ſtands is to be ſubtracted from the former; as 
7 —3=43 that is, 71 minus 3s 007 W 3 ſubrratied 
from ic, is equal to 4 | | 

Denoting — or -mhokiplies: into, is the tine of 
multiplication, and ſignifies, that the numbers deere 
which it ſtands are to be multiplied together; 
3X5=15; that is; 3” into 5. or 3 — — into s 
18 * 6: ge 


2 » * 


3 = e- 


+.7% . 


7 


has no 9 placed * it. 


— 


* 
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__ Denoting divided. by, is the mark of diviſion; and | 


Ggnifies, that the former of the numbers betwixt which 


it ſtands is to be divided by the latter; as 1274231 
that is, 12 divided by 4, is equal to 3. Or this mark 


may be conſideged as ſetting the dividend above and the 


diviſor below the line; and ſo it becomes a fractional 
expreſſion, ſignifying, that the numerator is to be divi- 
ded by the denominator; as 3; that is, 12 dvi. 


ded by 4 is equal to 3. 


7 Diriſion is alſo marked thus, 91 20 3. 


: Denoting ſo is, is the ſign of 3 propor- 


| Mews and is placed betwixt the ſecond and third terms 


of four proportional numbers; thus, 43 8:: 12: 243 
that is, as 4 is to 8, ſo is 12 to 24. 
This mark is called the radical ſi n;; and has: a fi- 


gure or index ſet over it, to denote ſuch 4. root of the 


number before which it ſtands. Thus, 8 gm 5 fig- 


5 nifies, that the ſquare root of 25 is 51 and 5 64 24 


denotes the cube root of 64 to be 4. When the ſquare 
root is meant, the radical ſign is uſually left blank, or 


wy 


vil. Practical IM . 
Q. 1. | Troy was taken and deſtroyed by the Greeks 


two thouſand eight hundred and twenty years after the 
creation, and one thouſand one hundred and ſixty- four 


years after the flood, and four hundred and thirty-ſix 


years before the building of Rome, and eleven hundred 
and eighty- four years before the birth of Chriſt, and two 
thouſand nine hundred and forty-four years before the 
_ acceſſion of King George III. to the throne of Britain: 


How are theſe dates expreſſed in letters ? | 
2. The inhabitants of a certain country are twenty 
five millions four thouſand and ſeventy men, thirty · four 


millions ſeven hundred and five thouſand eight hundred 


and two women, fifty millions and four hundred boys, 


| fifty-ſix millions fix thouſand and eight t How are 


2 numbers * in 1 5 ? | a 
| 5 


chop U. ADDITION. 19 


3. A farmer has in his granary 470900608 grains of | 


whour, 80769000240 of. barley, 702000678000 of rye, 
and 27 300845302912 of oats : How'n are theſe numbers 


_ or r expreſſed | in words? | 


e 
ADDITION. 


| Ddition is the collecting of two or more numbers 
into one ſum or total. © 


| 1. Addition of Integers: 
6. e Wh BSE. 


he 1. Set figures of like place under other, viz, units 
ge under units, 'tens under tens, &c. See axiom XI. 

II. Beginning at the loweſt place, ſet down the right 
4 hand figure of the ſum of every column, and carry the 
re reſi'as ſo many units to the next ſuperior _ See 
or 8 axioms II. III. IV. . 


EX AMP L E L 


Becauſe ſimilar or like things only can be ables 1 
place the numbers as directed in Rule I. viz. units un- 
der units, tens under tens, &c. as in the margin. 
Then, beginning at the loweſt place, viz. that of 453 
units, I ſay, 4 units and 3 units make 7 units, 234 
which I ſet below in the place of units; then z — 
tens and ̃ tens make 8 tens, which I ſet below in 687 
theplace of tens; then 2 hundreds and 4 hundreds 
make 6 hundreds, which I ſet below in the place of 
hundreds, and find the ſum or total to be 687. | 

From the Tepetition of the former example on 234 
the margin, it is plain, that it is a matter of in- 453 
difference we of BE REDO be e upper - 

moſt. et ein 68 7 


"EXANFLE . 


Haing placed the numbers, units- under units, &c- 
. as 


- 


„ mn rl nens cha 


3s in the margin, I ſay, 2 and 1 make 3, and 5974 
3 make 6, and 4 make 10; which being juſt 1 9803 
ten, and nothing over, I ſet the right-hand”! 6. 7541 
gure o in the place of units; and becauſe ten in 3862 
any lower place makes but one in the next ſupe- — 
rior place, I carry my 1. ten, as directed in 24180 
Rule. II. ſaying, 1 ten, collected out of the u- 
in nits, and 6 tens make 7 tens, and 4 make It, and 0 
! | : makes but till 11, and 7 make 18 ; here again I ſet 
ff dovn the right-hand figure 8, in the place of tens, and 
carry the remaining figure 1, being 1 hundred, to the 
next place, viz. that of hundreds; and having i in like. 
manner added up this column, the amount is 31; fol 
ſet down the right-hand figure 1 in the place of hun- 
dreds, and carry the remaining figure 3 to the next 
palace or column; which being alſo added, amounts to 
24; I ſet the right- hand figure 4 below, in its proper 
place, and the remaining figure 2, which belongs to the 
next place, I ſet on the left hand, there being no figure 
in the next place to which it can be carried, So. the; 
ſum or total is 24180. FE eie 
The reaſon of the operation will 59 
ſtill further appear by taking the ſum 9 * | 
of each column ſeparately, and then De oo u 


7 


adding them into one . * 105 862 1740 22819 F 


the WAI: e —— 
. | Re wtf PT ene; 1 ; 16 un-. 3 
, 17. tens 


C ˙¼ at bee 
„ ee ee eee 30. bu 
ne thoulands 


* 


+ 


” 


- ED 142: i 5 TW Es 29-253 $4 £4 4 1121 | ms"; 83216 
ble lequBoutotal -.: -: 
The ee e ſome teach . beginners to dot 
at every ten, and ſetting down the exceſs, to carry. for 
1 ; _ every dot. Thus, in adding the example 1 in the Margins 
I. ſay, 4 and 8. make 123 where 1 Ar. ar 
1 ſet down the exceſs 2, and carry 1 for the 7 8. 8. 
| dot to the next column ; ſayi Ying, 1 carried 9.6 4 
and 6 make 7, and 8 is: 15: E 1 again 


dots ſet down the. exceſs . and cry 1 1 t 41 N85 0 
the 


7 * — — 


Chap. Il ADDITION. „„ 
the next column; ſaying, married and 9 is 103 


where I dot, and ſet down the 7 as the exceſs, The 
1 carried for the dot is placed on the left hand. This 


method i is too low for any but a child. 
un EXAMPLES. 


Ex, 3. „ 
| 78943745 6846747 2 
= + oat 85 
e e E 
rr 8 
48732790 F | 
I | D ene b 
t 48763726 ee 
5 | 7845963 1 3848937 2 
4 II. Audi af the Mey of integers fuck as  Pillnge, 


pen ce 7 4 890 ounces, &c. 
y 354 on þ 7 > he R U. L. E S. 8 3 1 5 1 | 


4 Plack r pa under other; viz; Riis d under 
flarchings, pence under pence, c. See axiom XI, 
* II. Begin at the loweſt of the parts, and carry ac- 
cording to che value of an unit of the next ſuperior deno- 
mination x, via. for every four in the ſum of farthings 
carry 1 to the pence, and for every twelve in the pence 

carry 1 a e, Sc. The reaſon of this rule 
III. If you carry kt 20, 355 40, 60, or any juſt | 
number of tens, as in adding ſhillings, degrees, poles, 
minutes, ſeconds, Gc. proceed with the column of u- 
nits as in addition of integers, and from the ſum of the 
column of tens carry 1 for every two, or 1 for every 
three, Oc. according as 20 or two tens, thirty or three 
tens, Oc. make an unit of the next ſuperior denomina- 


ns plain in the * opęra- 
M O- 


„ ADDITION. 


MONEY. dis 1» 


TABLE. 


Hs OY 1 penny 
12 pence make 5 1 ſhilling. 


S * 
1 o 9 - a 5 2 
* 
4 20 8 1 
- oY 
" 4 * J 
8 * 
8 4 


Marked thus. 
Ge a | * | . 4. F. or g. 
"4.2 = 240 = 960 


J. is put for libra, a ee 4. tor denarius, a penny; 
and g. for quadrans, a fourth · part; but F is now the 
more uſual mark for farthings. | 

There are a few other denominations of money, but 
never uſed in keeping accounts, viz. a groat, in value 
4d. a'teſter 6d. a crown 5s. half a crown 28. 6d. a 
noble 68. 8d. an angel 10s. a mark 138. 4d. So 
nen 218. half a guinea 105, 6d. and a quarter of a 
guinea 5 8. 3d. | 

- That the learner may proceed in addition of money 
with the greater ale, it n aper! he e 7 2 
lowing table by heart. 5 1259 


N. ONEY TABLE." 


E : 
5.4, 1.42 38.7 þaA0-= 1 + 
= 2] 4= 21 40 2| 
3 36.= 3] 60.= 3, 
= 4] 48 = 4 80 = 4 
= 5| 60= 5 100 2 5| 
= 6] 72 = 61120 = 86 
= 7| 84= 2 7| 
= 8&8] 96 = 816 = 8] 
= 9:08 = 9180 2 g| 

. = 10 ee 
1 Ex. 


8 


n 4A DD Tres _ ng 


E RXKAMP LE. (io) (20) (12) (4) 
Having, according to Rule I. pla- L. 5. d. 
ced like parts under other, viz. far- 74 18 11 
things under farthings, pence under 98 9 10 
pence, c. and in each of theſe 58 17 8 
denominations, units under units, 63 11 9 
tens under tens, as in the margin. . 
I begin with the loweſt of the parts, 293 18 4 
viz. the farthings; and ſay,:2:far- 
things and 1 farthing make 3 farthings, and 2 make 5, 
and 3 make 8; which, by the money-table, is 2 fours, 
or 2 pence, and nothing over; wherefore I place o he- 
low in the place of farthings, or rather leave that place 
blank, and carry my 2 pence to the place of pence, as 
directed in Rule II. ſaying, 2 pence, collected out of 
the farthings, and 9 make 11, and 8 make 19, and 1 
(paſſing the o) make 20; to this ſum of my units I add 
my tens. Thus, 20 and 1 ten make 30, and 1 ten more 
make 40 pence; which; by the money - table, is 3 twelves, 
or 3 ſhillings, and 4 pence. over; theſe 4 pence 1 ſet - 
below in the place of pence, and carry my 3 ſhillings to 
the place of ſhillings. Thus, 3 ſhillings, collected out 
of the pence, and 1 ſhilling make 4, and 7 make 11, and 
9 make 20, and 8 make 28; and be uſe in ſhillings we 
carry at a juſt number of tens, viz. at 20, I ſet my right- 
hand figure 8 below in the place of units, as directed in 
Kule III. and carry my 2 tens to the place of tens. 
Thus, 2 tens collected out of the units, and i ten make 
Z tens, and 1 make 4, and 1 make 5 tens, or 2 twenties, 
and 1 ten over; and becauſe 2 tens, or 1 twenty, make 
an unit in the next place, viz. that of pounds, I ſet my 
1 ten below in the place of tens, and carry my 2 twenty _ 
ſhillings, or 2 pounds, to the place of pounds; which, being 
integers, are added as taught in addition of integers. 
It is uſual to ſubjoĩn the farthings to the L. s. d. 
pence by way of fraction, as in the mar- 74 18 113 
gin, where the former example is tranfcri- 96 g 104 
bed in this form for the learner's inſtruc- 58 17 84 
_ tion; in which 4 denotes one farthing, 1 63 11 94 
two farthipgs, and à three farthings. 
„„ | 293 18 4 
| The 


In=wwH 


{ 


7 8 ; 


24 AD DITION. Chap. ll; 
The method of adding money explained above is the 
moſt approved, and generally practiſed by men of buſi. 
neſs; but yet other methods are ſometimes uſed; en | 
as, 5 | 
, Some; 6 in inflruting young aahildre; teach chans 0 
dot at the figure which makes an unit of the next ſuperior 
denomination; and, after ſetting 3 mad . ny 
_ carry 1 for every dots: Thus, in 
adding the example in the hatch (26) ( — (40 
begin with the farthings, and ſay, L. . _ . 
x and 3 make 43 where 1 dot, and, 47 15. 
ſetting down the 2 as an overplus, 98 14. 
I carry i for the dot, and ſay, 1 45 22 
carried and 8 make g, and 9 i 
eighteen ; where I dot, and ſay, 0 LS 
- of overplus and 10 make 163 eee eee 361 
where I again dot, and, ſetting . . e bs 1 
carry 2 for the dots, and proceed, ſaying, 2 carried and 
13 make 15, and 4 make 19, and i ten on the left make 
29; where I dot, and go on, ſaying, 9 of overplus and 
7 make 16, and 1 ten on the left make 26; where I a- 
gain dot, and, ſetting down the overplus 6, I carry 2 
for the dots to the pounds, which are integers, and may 
be added either byydotting at every ten, or by the uſual 
method of adding integers. This method of dotting in 
the addition of money is en a er W N not to be 
too far indulged. 
2. Some follow. e common ; wethod in adding the 
farthings and pence; but in adding 
the ſhillings proceed thus: 2 ſhillings: Ga 95 (20) TE 
carried from the pence and 4 make I. _ TIE. 
6, and 6 make 12, and 8 make 20 84 11 7 
and to this ſum of the units I add the 63 1 10 4 
tens on the left hand, ſaying, 20 and 78 10 9 4 
1 ten is 30, and tis 40, and 1 is 50 95 4 
which, by the money - table, is 2 l., k 
10 s.; wherefore I ſet down the 10's. 322 74 
and carry the 2 l. to the pounds, 75 as i tg 
which are integers, and added accordingly. 
+3 In 2 up * accounts, ſome dot at 60 in 


r * 


e e 9 


EM A 


chem A TTT 2 


— 


the pence, and for every dot carry 

5 to the ſhillings; and in adding the () ( 10 ( l pl 
ſhillings they dot likewiſe at 60, and IL. 6. 
for every dot carry 3 to the pounds. 4 5 19 4 1 
Thus, in adding the example in the 2 17 ICS 
margin, 1 begin with the farthings, 83 14. 14 
which I add in the uſual, manner, 72 15 94 
and find they amount to 23; which, 64 13 4 
by the money-table, 1 is 54 d.; Where. 86 9 10.4 
fore 1 ſet down the à, and carry 5 ꝛ8 114 
to the pence, which I proceed to 64 10 | 
add, by ſaying, 5 carried and 8 is 56 18. 104 
13, and 10 is 23, and 11 is 34, and 79 16 113 
10 is 44, and 11 is 55, and to is 80 11 104 
65 where I dot, and 80 On, ſay⸗ 85 10 73 3 ; 


ing, the overplus 5 and 4 18 9, and ————- 


9 is 18, and 11 is 29, and 10 is 868 93 
30% and 6 , 
money- table, is 3 8. 9 d.; ; according 9 I ſet down the 
9 d. and 3's. added to 5 s. for the dot make 8 to be 
carried to the ſhillings ; ; Thich proceed to add, by fay- 
ing, 8 cartied and 10 is 18, and 11.18 29, and 6 Is 35, 
and 1 ten on the left is 45, and 8 is 53, and 1 ten on 
the left is 63. where I dot, and go on, ſaying, 3 of o- 
verplus and 10 is 13, and ꝗ is 22, and 3 is 25, and i ten 
on the left is 35, and ꝙ is 40, and 1 ten is 50, and 4 is - 


54, and 1 ten is 64 ; here again I dot, and go on, ſaying, e 


4 of overplus and 7 is 1, and 1 ten is 21, and ꝗ is 30, 


and i ten is 40, which is jult. 21. and no overplus to be 


ſet down ; ard theſe 2 l. with 61. for the two, dots, make 
8 to be carried to the pounds, which are integer s, and 
may be either added i in the uſual method, or by dotting 
at every r00. © | 

4. In caſting up 1 accounts or bills, ſome chuſe 
to divide them into parcels, and then, by any of the 
methods taught above, they caſt up each parcel ſepa- 
rately, and afterwards add the ſums of the ſeveral par- 
cels into one total; as is done by the following ex » 


ample. > | 
3 8 (10) 


„„  A&ADDETEON. p. U 
(10) (20) (12) een bir 8 10 
„ o ˙ . ˙ . 


02: „ 
7 „„ E 
386 17 104 .. 4. 
— — i 7 114 
; 18 94 rats 
46 114 : 
19 10 [ 
os — 132 15 63 
56 3 68 - 
„ 
8 82 
32 14 7 


—— 220 9 - 
Total 471 13 


I1 remains now to be obſerved, with 1590 to the 
empty places, whether in ſhillings, pence, or farthings 
or thoſe in the left-hand columns of the ſhillings and 
pence, that, inſtead of filling them up with ciphers, as 
the common practice was ſome time ago, the general 
faſhion now, in moſt caſes, is, to leave them blank ; and 
this remark holds, not only in addition of money, but 
in every other kind of addition; nay, extends to every 
part of arithmetic, whether in 9 ſubtraction, 
multiplication, or diviſion. 


MORE EXAMPLES. 
Ex. 1. 5 1 Ex. 2 


(16) (20) „ =. (10) (20) 4% 
: 4. 

1 15 "Ny i * 15 ou 
f ² mA 0 my ON 
894 - 18 9 865 18 77 

438 13 104 978 14 8: 

. 623 AD: M5 9 blu $4; 

435 6 104 945 9 -H 


997 - 8 6F TO, 9-2 


chy en. ADDITION. . 2 


3 Ex. 3 N | 0 0 Ex. 45 Eo 
1 (19) G0) (8) "(ro (20) 7% 

: _ 13 10 1 ; am RS; 
4875 17 104 8490. 14 9 
0387 19 + 4906 13 2 
6453 14 / # 

5874 10 74 n 
9482 9 114 656742 8 6 5 
6093 104 3894 10 
nr 0: S i& © - -* 
508 15 10+ 95 16 11K 

Wo" i 8 19 OE 


> AVOIRDUPOIS WEIGHT. 
Th; B L E. s 


16 7 6 JT. F({ xr ounce. s 
[| 5 x6 | 
16 ounces . j i pound. 
28 pounds make 1 t quarter. 
4 quarters I hundred. 
20 hundreds, | x tun, 
ba 5 Marked wn... 55: 110 
7. C. 2. 2 Z. Ar. 


1 = 20 = 80 = 2240 = 35840 = 573440 
1= 4= 112= 1792 = 28672 


By Avoirdupois weight are- weighed, butter, cheeſe, 
roſin, wax, pitch, tar, tallow, ſoap, ſalt, hemp, flax, 
beef, braſs, iron, ſteel, thy CO _ allum, and' all 
grocery wares, 

Note, 194 C. of lead make a Fedde. | 

In adding the following example, 1 begin with the 
ounces, and ſay, 15 and 10 make 25; which being a- 
bove 16, 1 dot, and carry away the excels g, ſaying, 9 
of exceſs. and 6 make 15, and 8 make 23; where'l a- 
gain dot, and carry away the exceſs 7, ſaying, 7 and 2 
is 9, and 1 ten on the left is 193 where I dot, and proceed 
with the exceſs 3, ſaying, 3 and 4 is 7, and 1 ten on the 
left! is 17; where I dot, and carry the exceſs 1, "Gp 

D 2 | 1 


1 A DñDITION. 


1 and 5 is 6, and r ten on the left is 16; ads I again 
dot, and thers: being no excels, I have in to ſet 


down. 
edu (20) e (16), 
G. Q. i. o. 
8 17 2 24 144 55 
6d: 3-1 Dr _ 13s: ar; 
5 ͤ 2 mor 6 _-<! 
£ „ Sav30 -2 + 3a +6 
48 . 165 10 
„ FEctS 
478 15 3 20 


I now proceed to add the pounds; : hing 5 carried. 
from the ounces, viz. one for every dot, and 3 make 
8, and 6 make 14, and 1 ten on the left is 24, and 8 
make 32; which being above 28, 1 dot, and go on, 
ſaying, 4 of exceſs and 1 ten on the left is 14, and 9 is 
23, and 1 ten on the left is 33; ; where I again dot, andgo 
on, ſaying, 5 of exceſs and 20 is 25, and4 is 29; where 
1 dot, and proceed, ſaying, 1 of exceſs and 2 tens on 
the left make 21, and 7 make 28; where I dot, and the 
2 tens, or 20, on the left, I ſet della. EY 

1 ſhould now-proceed to add the quarters; ſaying, 4 
carried from the pounds and 1 make 5, &c.; but as you 


carry here 1 for every four, the quarters are added ex · 
aàctly as the farthings in addition of money. In the hun- 
dreds you carry at 203 which, therefore, are added as 
willing. The tuns are n ; and added accord- 
ingly. rs 
The exceſs may -fontatioves be "aA action actual 
addition. Thus, in caſting up the ounces of the above 
example, it is eaſy to perceive, that 15 ounces wants 
only x to complete the pound; accordingly I imagine 1 
to be taken from 19 and, after dotting, I go on with 
the excels 9, ſaying, 9· and 6 make 15; and; again, as 
$1 wane NPs 1 70 1 . ab co . _— mr we 


— 


a A DDr - oy Þþ 
and ſo I. dot, and proceed with the exceſs 7, ſaying, 7 — 


and 2 make g G M , Ar) 161 2600 | 
The accounts may be kept clean by making the dots 
on a blotter, or piece of waſte. paper laid under your 
hand. Eg * 74 | ; . . | 
Men of buſineſs frequently add both the ounces and 
the pounds as integers; divide the ſum by 16 or 28; 
and, ſetting down the remainger as the exceſs, carry the 
quotient: 74-5 % x” or 5 EE. 
Retailers of ſilk, worſted, thread, and ſuch other 
ſmall wares, have occaſion only for pounds, ounces, 
and drams, and this they call aueirdupois ſmall weight ; 
and in retailing ſome of theſe, it is uſual to divide the 
ounce into four quarters inſtead of ſixteen drams. 
The denomination on the left hand, whether tuns, N 
hundreds, or pounds, is always integers, and added as 
ſuch ; which in the following examples is pointed out 
by (10) ſuperinſcribed, being the number at which you 


carry in integers. This remark may be extended to o- 
ther ſorts of addition ; as will appear in what follows. 
MORE EXAMPLES, 
(.o) (20) (4) (28) + (io) (4) (28) (16) 15 
5 Tc Go 2. lb. C. 2. 1. 02. * ; 
34 + 14 3 0:35 09 BS 1: 386 Fac 
36 18 1 14 42 3 14 14 
3Þ jdn 1 ß, 
* 30 £42 31 22 36 1 18 10 i EN : 
5128 ; it's 19 04:13 % 13 
325 7489 512 WW G 
26 13 3 24% 4 3 2 9 
222 100;1-.18 a de 
38 15 3 12 e em 
$$ 44) = 95 f | * 1 2 
5 Ex. 3. 


1 = 12 = 240 = 5760 


| Gp. 1 


= .: ADDITION. 
Ex. ; Ex. 2 0 pf 
0 (9. (ieh 
15. o. IG tb. 0 gz. 776. 
2 3 10 > 5 | 4 12 3 DSP 
4. 14 11 5 
en 
6 12 "0. © 5 13 32 
,  - 58 „„ 
2 6 10 8 15 3 
— 4 1 3 
3. T RO 1 WE 1 G H T. 
r 
24 grains 1939 d penny-weight 
20 penny - weights þ make 4 1 ounce 
12 ounces. t pound Troy 
| Marked thus. 
Ib. oz. dw. gr. 


By Troy en are weighed gold, ſilver, jewels am. 


ber, electuaries, and liquors. 


Vote. That 1. lb. Avoirdupois is equal to 14 OZ. 11 dw. 


151 gr. Troy. 


In adding the example in the (1 po) (1 2) (20) (24). 


margin, I begin with the grains, 
and ſay, 13 and 4 make 17, and 


ten on the left make 27, which 


being above 24, I dot, and go on 


VUuiuith the exceſs 3, ſaying 3 and 


2 make 5, and 2 tens, or 20, on 


the left, make 25; where I again 


dot, and proceed with the exceſs 
1, ſaying, 1 and 20 make 21, and 
8 make 29; where I dot, and go 


on with the exceſs 5, ſaying, 5 and 1 ten on the left 


make I 5, * 1 makes and 20 on the left make 


15. 02. du. © 44 | 
48 T1 18 21. 
42 10 14 18. 
06 20 
nn 22. 
38 10 10 14. 
Arn 13 

10 14 12 


me 
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31 


36. I ſet down the exceſs 12, and carry away 4 for | 


the dots, to the penny · weights. 
In caſting up the penny wei 5 
| which therefore are added exactly like ſhillings. In - - 


ights you. carry at 20, | 


the ounces you carry at 12, which are therefore added 
The pounds are integers, and added as ſuch. 
Some men of buſineſs add the grains as integers, and, 


as pence. 


ſetting down the ſum on a ſeparate paper, divide it by | 


24, and then place the remainder as the exceſs under 


MORE EXAMPLES. 


the grains, and carry the quotient to the penny- weights. 


. BC 
0 2) (20) (24) (10)(12)420) (24) 
02. du. gr. Ib. oz. dw. gr. 
1 11 0 23 42 1 14. 22 
74 id 132 111717 £4 9 16-15 
70 9 16 18 40 11 19 21 
„ $>.1%. 22 +1. 36 1 17 
6. 1% 0 23 - 8 
63 10 8 16 „ e een, 
02-:3x; 6. 10 V 
60 10 18 14 40 11. 18 


23 


ifs - 13 Mas 2 —_ 


. 
4 APOTHECARIES WEIGHT. 
r 5 
20 _ 5 i ſeruple 
3 ſeruples „11 dram 
8 drames 8 1 ounce 
12 ounces J. l 1 pound 


Marked FW: 


2 133353 . 
I =.12 = 96 = 20 57 


By this weight apothecaries compound their medi · 
eines, their pound being the ſame as the pound Troy, 


but differently divided; but yet they buy and ſell their 
| 1 


drugs by Avoirdupois. 


1 ADDITION ches 1 
In adding the example in 9 G2) (8) (3) (20) 


the margin, I begin 'with the 3 9 gre 
grains; and becauſe in grains * 15 1 
we carry at 20, they are added 43 19 5 1 15 
as ſhillings ; you add the ſeru- 48 9 3 2 14 
ples as integers, and carry r 36 8 2 1 18 
for every 3 of that ſum; you 32 10 ᷣ 2 12 
add the drams in the ſame man- en 225”: 


ner, and carry 1 for every 38 kpuaꝛqñʃ! 
in the ounces you carry at 12, 2 38 10240 7 1 15 

Which are therefore added as 

1 ; the pounds are integers, and added as ſuch, 


MORE EXAMPLES, 


| | Ex. © „ Ex. 2. ' 
(10900 2) 65 0 (20) (0) 03) a0) 
3 Er. I os 

: 236 10 6 - 18 11 1 18 
ônnn 8 
7 106 5 3 13 t 1 
„„ 1 28 2 15 

5 Os ee... Oe - 90k 13 


w 0 L. WEIGHT. 


- 7 pounds. | ofa clove. _ 
85 cloves | 1 ſtone, 
2 ſtones | JI todd. 
I todds | ec j I vey. 
2 ” ways „ ark. - 
12 ſacks SI” laſt, et 
I - DE x Marked thus. * Fr 
= 8 Lat hack.” ey. todd. tene. clave. © | * 
1 yy eee 


Ex. 1. 


Chap. II. ADDITION. 


„E En Ex. 2. 
(10) (12) (2) (60 ( 9 ) (3). 
Laſt. m_ avg tod. ſto,  Ston.clov. th, 
"Ra" £0 ©. 365% 16 
70 10 * JT e 
3 2 WE. ATE: © 6: 
11 1111 
i „ SY 7 
. ERR SS; 


In caſting up the todds, I ſay, 3 carried from the 
ſtones, and 4, is 7, and 51s 12, a. 3 is 15, and 5 is 
20, and 3 is 23, and 6 is 29; in which I find 6 4 four 
times, making 26, and 3 of excels : accordingly I ſet 
down the-exceſs 3, and carry 4 to the weys. The man- 
ner of adding the other denominations is obvious from 
the table, or from the ſuperinſcribed numbers. . 

Note. If the ſum of the todds contain an odd num- 
ber of weys; as 17 35 57 75 &c. then the exceſs will be 


either 2 Fo 1 25 225 3 25 4 2» or 5 Z. 


6. DRY MEASURE. 


; . A B . 

2 pints ; f 1 quart. 

2 quarts . - * x pottle- 

2 pottles, or 8 pints II gallon. 

2 gallons „ 

4 pecks, or 8 gallons [ _ } 1 buſhel. 

4 buſhels _ ll 

2 coombs, or 8 buſbels | | 1 quarter. 7 

5 quarters, or 40 buſhels } | "1 I load. 


Marked thus. 


Lo. Ors. coom. buſh. peck. gall. pot. rt. pts. 
1 5 10 40 = 160 320 G40 = 280 = 2560 


By this is meaſured grain; as wheat, barley, peaſe, | 
©c.; alſo ſalt, ſand, fruit, oyſters, G. 
Note. I bat 337 cubic inches make a corn- pint, 
| _— | 


30 ADDITION. dug I. 


268 2 cubic inches make a corn-gallon, and 2150 2 cubic 
inches a Wincheſter: buſhel, which is a cylindrical 
veſſel 18 4 inches wide, and 8 inches deep. 


Ex. 1. 5 1 | Ex, 2. 
(io) (5) (8) (4) (io) (40) (8) 
Load. rs. bu. pec.. _ Load. bu. gall. 
„%% 207... 
6 20 43 0 
2 4-1 24 28 5 
5-3. 4-4 18 36 4 
42 4 7. 2 25 38 3 
: "2 @ 8 20 35 5 
WE 2. 3.3 32 34 6 


In caſting up the buſhels in Ex. 2. becauſe we carry 
at 40, a Juſt number of tens, I add up the right-hand 
column as integers, ſet down the right-hand figure of the 
ſum, and carry the reſt to the left-hand column ; which 
I alſo add up as integers, and cy 1 for eyery four of 


— — 


the ſum. 
In meaſuring coals the following table takes place. 
- 9+: 4 pots . |] -.. £1 bale 
. 9 buſhels make 5. 1 quarter. 
4 quarters 1 chaldron. 
3 Ex. 1. 8 . Ex. 2 7 
L̃ 0) (4) (0 (e) 136) (% 
, Cphal. grs. bu. (hal. bu. Pec. 
| CI BE we 855 
28 2 7 "rd he 32 30. 2 5 
34 18 28 34. 5 
46 3 5 . 
33 23 0 3% 4 
„ e 
5 18 16 * 


In caſting up the buſhels ! in Ex. 2. where \ we carry 2 
- N 


cal 


ry 
nd 
the 
ich 


of 


* 


h A De - 
36, I ſay, 4 carried from the pecks and 16 make 20, 
and 25 make 45; which being above 36, 1 dot, and 
carry the excels 9, ſaying, 9 and 32 is 41; where I a- 


gain dot, and go on with the exceſs 5, ſaying, 5 and 
28 make 33» and 4 make 373 where 1 dot, and proceed 


with the exceſs 1, ſaying, 1 and 3 tens, or 30, on the 


left, make 31, and as 31 wants only 5 to complete the 
chaldron, I imagine that 5 taken from 30; where I dot 
again, and-proceed with the exceſs 25; and as the next 
number 35 wants only 1, 1 ſuppoſe that 1 taken from 


25, and dotting again, I ſet down the exceſs 24, and + 


carry 5 for the dots to the chaldrons, which are integers. 
The man of buſineſs may either follow the above me- 


thod; or he may add up the buſhels as integers, di- 


vide their ſum by 36, ſet down the remainder as the 
exceſs, and carry the quotient to the chaldrons. 
Ihe dry meaſures in moſt parts of Scotland differ from 
thoſe uſed in England, and are divided as in the follows 
ing table. | e 7 = em 


4 lippies or forpats NN 1 peck. . | 


"ou eee 
16 bolls * I chalder. 


(10) (16) (4) (! (10) (40 (4) (4 
Ch. ? b. : P. | - te — H. * 
2 8 


25 15 
1 


18 14 
Wi +: 
0: 16-15 
240 Ik. 9 
11 
10 


my „8 


2 


5 


The bolls in Ex. 1. are added as ounces or drams in 


Avoirdupois weight ; but the bolls in Ex, 2. are inte- 
| gers, and added as ſuch. . 


E 2 7. WINE. 


34 : ADDITION. Ges 


2684 cubic inches make a corn-gallon, and 2150 2 cubic 
inches a Wincheſter buſhel, which is a cylindrical 
_ veſſel 18 4 Inches wide, and 8 inches deep. 


„ Sat - 75 Ex. 2. 
(io) (5) (8) (4) (10) (40) (8) 
Load. qrs. bu. pec. Load. bu. gall. 
„% on 1 | 34 . 
6 18 
34-2 5 24 28 5 
5-3 4-3 18 36 4 
1.4 7.. 3 25 38 3 
2 2 .& 1 20 235 3 
4.3 32 34 6 


2 


In EIS up the buſhels in E 2. becauſe” we : carry 

at 40, a juſt number of tens, 1 add up the right-hand 
column as integers, ſet down the right-hand figure of the 

© ſum, and carry the reſt to the left-hand column; which 
. I alfo add up as integers, and carry 1 for every four of 


the ſum. 
In meaſuring coals the following table takes place. 


e 1 buſhel, 

* pd buſhels |} make 5. 1 quarter. ; 
4 quarters I chaldron. 6352417 

Ex. 1 e 

9 o) (4) 090 5 0) 136) 0 

Chal. 77. 5 Chbhal. bu. pec. 
„„ 6 * IE l 
28 2 7 . ( 

„ 28 34. 3 

$0.23 ©. 2026 2 

„„ 20 3% 3” 

6 HEY thts po 24 25. I 

T0 T0 | FS» ae 


In caſting up the buſhels in Ex, 2. where we carry 7 
* | s U 


— * — 1 
—— —— 
FIR 


— 


Chap Hh ADD re 3 
a 36, I ſay, 4 carried from the pecks and 16 make 20, 
and 25 make 45; which being above 36, 1 dot, and 
carry the excels 9, ſaying, ꝙ and 32 is 41; where I a- 
gain dot,. and go on with the exceſs 5, ſaying, 5 and 
28 make 33, and 4 make 37; where I dot, and proceed 
with the exceſs 1, ſaying, 1 and 3 tens, or 30, on the 
left, make 31, and as 31 wants only 5 to complete the 
chaldron, I imagine that 5 taken from 30; where I dot 
again, and proceed with the exceſs 25; and as the next 
number 35 wants only 1, I ſuppoſe that 1 taken from 
25, and dotting again, I ſet down the exceſs 24, and - 
carry 5 for the dots to the chaldrons, which are integers. 

The man of buſineſs may either follow the above me- | 
thod; or he may add up the buſhels as integers, di- ö 
vide their ſum by 36, ſet down the remainder as the 
exceſs, and carry the quotient to the chaldrons. _ 


F 1 he dry meaſures in moſt parts of Scotland differ from 
* thoſe uſed in England, and are divided as in the follow- 
h ing table „ „C x es 
0 A lippies or forpats ] i peck. 
_»-gpecks ä 

4 firlots D 

16 bolls' +” | '. } _ FF -ohaen 
9 : 5 Ex. Is 8 | | x: 2. k : | 

(10) (16) (4) (4) (10) (4) (4) (4) 

5 C. b. 25 2. e B. F. p. J. ; 
r . — 
21 „ | 
r ** | 

1 3 20 1 2 _ 
1 . 3: 8 8 44 3 : | 

A 1 103 , . | | 
2 LIED 

yo "Ro „ | 


The bolls in Ex. 1. are added as ounces or drams in 

at Avoirdupois weight ; but the bolls in Ex, 2. are inte- 

6, gers, and added as ſuch. _ nn 
| 1111 7. WINE- 


gallons; but any caſk betwixt a boghead and a pipe is 


1 * 
* 


7 WINE-ME ASURE, 


T AB LE. 
„„ i quart. 
4 quarts %%% © © - So 
10 gallons 0 > 15 HIDE | 

' 18 gallons | % runlet. 
31 K gallons + make J 1 barrel. 
42 gallons tierce, 
"03 moons. T.-: 1 hogſhead. 
2 hogſheads | + pipe or Dutt, 
2 pipes j tun. 


Marked 5 


Tun. pipe. bbd. gall. agrt. pt. 
1=2X4= 252 = tran wan 


A puncheon, ſtrictly ſpeaking, is 4 anchors, or 80 


cCalled a puncheon. 

All ſpirits, mead, perry, cyder, vinegar, oil, and 
| honey, are meaſured as wine. 
Ihe wine-pint contains 28 fl cubical inches, and the 
wine · gallon contains 2 Jr cubical inches. 


* 1 Ex. 1. i | | | . Ex. 2. : 

(10) (2) (2) (3) (1 (60 8) - 
Tuns. pip. hhd. gal. Hd gall. pts. 

„ „ 
JZ - 3 92 308-6. 
%% 47 40 £0; 
3.1 7... 33 - „ 
ff. 555 
45 11 | 


. 05 "> Þþ 


% 


In caſting up the gallons, where we carry at 63, I 
proceed as follows, viz. in Ex: 1. I readily perceive 
that 46 wants only / to complete the hogſhead ; accord - 
ingly I imagine 7 taken from 38, and, after dotting at 
506, I 8⁰ on with the excels "24> ſaying, 31 and 3 make 


0 


1 


1 
— 


Chap. II 5 A D D 48 Cam: 37 


4, and 2 tens, or 20, on the left, make 54; and as 


54 wants only 9, I imagine 9 taken from 30, ſo I dot 
at zo, and proceed with the exoeſs 21, ſaying, 21 and 
3 make 29, and 40 on the left make 69; which being 


above 63, I dot again, and go on with the exceſs 6, 


ſaying, 6 and 36 make 42; which I ſet down, and 


carry 3 for the dots to the hogſheads, The manner of 


operation is the ſame in Ex. 2. ; 
The man of buſineſs may either caſt up the gallons as 
directed above; or he may add them as integers, divide 


the ſum by 63, ſet down the remainder: as the exceſs,” 


and carry the quotient. 


8. BEER and ALE MEASURE 


s pines [1 e 

4 quarts „„ „i 
e |: firkin. 

2 firkins 1 kilderkin. 
2 kilderkins 6 make + 1 barrel. 

1 barrels {| I |] 1 hogſhead. 

2 hogſheads | x 1 butt. 

2 buttsñ⁶ I tun. 


Marked thus. 


Tun. butt. bhd. barr. kild. fir. gall. grt. Pt. 
I=2=4=6=12=24=216=864 = 1728 + 
The beer or ale pint contains 35 cubic inches, and 
the ann i | 


\ 


In ſome places, 8 gallons of ale is eſteemed a firkin ; 


g 5 


and in ſome places 34 gallons make a barrel. 


1 1. 


* 


38 | ADDITION. | apa, 
Ty Ex. I, £4 230 ke Ex. 25:: A LF 
(0)(3) (2) 00. (0) (3) (39) 0 
1 5 3 kild. firk. pal. - But. bar. gall. © 
f. Ogg = 
VVV 
air, ee 88 
Jͤͤ 4 47x ingt 7 
96; 4. 1-662, en e 2g” 
39-1 $7 + ID? 2 - "30> 


The Ws! in Ex- 2, are ——_ like the buſhels in 
Ex. 2. of coal-meaſure. + 
In Scotland the denominations of liquid meaſure are 
as in the following 


£46 T A B L . 
4 gills %% Fe murchkia, 
2 mutchkins | . | 1 chopin. 


| 2 chopins | II pint. 
. 2 pints | : Ware 3 1 quart, 


4 quarts | J — 
16 gallons [. 1 bogſhead·. 
+ 4 The ent mutchkin 18 lomewhiat leſs than, the r iſo 
pint. - | 


Ex. 1 1. „ 5 | "ICS 


(10) (16) (4) (2) (10) (2) (2) (4). 
Hhd. gall. qrt. pt. Pf chop. mus. g 


42 14 3 1 1 & "iT Jt: 4 
48 12 2 1 i 
. t 73 
52 10 3 1 „ 
05-43 © 1 1 
n W 3 R 
5 Th 0 . 
"2 WY 10 3 I 26 3 "2-2 . 


G ADDITION. _ * 
9. CLOTH- N E ASU RE. 
e 05 


— 


8 5 A nails- ] F 1 quarter. i, A 
T 4 quarters WW 2 
3 quarters f * 25 ell Flemiſh; | 
S8 quarters _—_ Ea. | 4 
Abel by equal to 24 inches, conſequently 4 | | 
ter is equal to 9 inches. 4 
Hollands are generally meaſured by the ell Englih; | 
tapiſtry by the ell Flemiſh ; and moſt _ * by the | 
yard. ; 2 85 EY þ 
| E urn i 
(i 0) (4) a). (19) (3) (4) (ic) (9 6 6 
; Yds. gr. n. El. F J. gs. n. El Eng. gr. n. 
a 4 % RR RE RL 
36 2 * 334 SLY 62 3 2. 3 
3 3-3 8 40 1 3 5 
28 2 2 48 1 1 45 4 2 i 
24 EE 548 <8 JO. 2 0064 
24 3 1 . 
1 o MEASURE. 2 5 
TABLE „ = 
4 barley-corns, 0 or 12 vo Fi: 0 hs +. eb. | 
12 inches fab; e 
3 Ä ͤ 4: ; 
2 yards, or 6 feet, „ fathom! : 
52 yards, or 164 feet, make w pole, or perch. | 


4 poles, or 66 feet, T chain. 


10 chains, or 40 poles |. - i Furlong, 
8 furlongs, or 80 chains, t mile. 
-3 miles: *_ Ii league. 


A hand, or hand's breadth, in borſemanltipy is 4 4 inches. Le 
A common pace is 2 feet 6 inches. 
A geometrical pace is 5 feen. 


r A A A c A A os ret + — 
% * 


858 


40 
Pg 
* 


(10) (3) (8), (40) 


Teag. miles. far. poles. 
38 


20 
18 


25 


17 


18 
8 
12 


ADDITION. 


1 


team 8 9 


7 


WW > - oe 


* 


35 
32 


37 inches 


6 ells, or 184 feet, N 
4 falls, or 74 feet, 
10 chains, or 40 falls, 5 
s 8 furlongs, or 80 chains, 1 


The chain is divided into 100 links ; ; each link being | 


5. inches. 
Ex. Ie 


ieh e God! (35 


. 


Miles. fur. ch. falls. 


3 


24 7 9 
22 5 8 5 
18 7A 85 6 a 
— 2 3 20 Y 
* 


26 
IS.” 


WWW un 


— 


. make 


36 | 


e 9 (19) + 


Poles. yds. feet. inches. 


r 


Chap. II. 
The chain is divided into 100 equal parts, or N 
each link being 722; inches. 


The poles in Ex. 2. are 


Ex. 2. 


3 2 24: | 
bn WD: . e fk: 
C 

E. D 

24 3 1 2 

- Tow. PR. Se 

4. $5 


In . up the poles i in Ex. 1. where we carry at 
| 40, a juſt number of tens, you add as in integers z and 
from the ſum of the left-hand column carry i for every 
four, ſetting down the excels, 

integers, and added as ſuch. _ 

The denominations of long meaſure uſed i in Scotland 
are as in the following 


3 A B 196 E. of 
I ell. 
12 fall. 

I chain. 
1 furlong. 
1 mile. 


000 (4) (6) 57. 


Ch Lhe ells. inches. 


45 


vp; 


* N wv 
W Dm 0 NY 
» — 2 * x . 

8 * bo 3 
, — 
* 8 5 


W Þ> w Ie 


36. 
32. 5 


N 25˙ 
x18 * 
i 


275.0 ⁰·Ü-ſ d .᷑—-—¾„⏓ EI I er 


. 


e R828 Aa. $6.4 #.% 


©,  a_ 


5 
t 


chats U. ADDITION. | WP 
1n caſting up the chains in Ex. 1. bends, you carry 


at 10, you work as in Kanten of W In Ex. 2. 


the chains are integers. + 
In adding the inches in Ex. 2. I ſay, 24 Hh: 6 dab | 


zo, and t ten on the left make 40; which, being above 
37, I dot at 16, and go on with the excels 3» laying, 3 
and 18 make 21, and 25 make 46; fo I dot at 25, and 
proceed with the excels , ſaying, 9 and 32 make 41; . 
accordingly I dot at 32, and go on with the exceſs 4, 
ſaying, 4 and 36 make 40; 1o I dot at 36, ſet down 
the exceſs 3, and carry 4 for the dots to the ells. . 

Men of buſineſs are at liberty to add the inches as a- 
bove directed; or they may caſt them up as integers, 
divide the ſum by 37, and, ſetting down. the remainder Tt 


as the excels, carry the quotient. 


11. L AN D- MEASURE. 


T 1 L867 
304 ſquare yards] 1 ſquare pole. 
40 ſquare. poles > make? 1 rood of land. 
| 4 roods - 1acre:: : * 
. Note, Cuſtomary meaſure in ſome places differs from 
the ſtatute meaſure contained in the above table. 


| Land is uſually meaſured by a chain of 100 links, 
whoſe length is 4 poles, or 66 W 3 and ſo 10 Toe: 


chains is equal to an acre. - . 
Ex. 1 | 8 a Ex. 2. 


6) 4% (46) („% © al tn. 
Acres. roods. A. p. [4+ Y. 5 3 Sas p. 


25: 3-39 14-4 = 
23, +. 25 . 24 V 
40, 4: 33 il „„ 
047 23 35 324 - 408 3 = 30 
7 . 84 
43 Fa 32 26 39 ir @ ..- 42 


In 5 the ſquare yands in Ex. ll ſay, 26 ud | 
22 make 48; which being. 1 zog, I dot at 22, and 


=, "i, 


5 _OBDITYION. . wp 
on with the exceſs 174, ſaying, 174 and 14 make 


5 Ig fo I dot again at 14, and Proceed with the excels 
Li, ſaying, 14 and 18 make 193, and 24 make 4.4; 


ſo l dot at 24, and go on with the exceſs 134, ſaying, 


124 and 15 make 284; which I ſet down as the re 
and carry 3 for the dots to the poles. 

In caſting up the ſquare poles, whether in 1 Ex. i. or 2. 
you carry at 49, a juſt number of tens, which therefore 
are added as integers; and from the ſum of the left-hand 
. column you carry 1 for every four. 

The denominations of land-meaſure uſed i in \ Scotland 
are contained in the following 


TA BL E. 


36 ſquare ells] © . 1 ſquare fall. 
40 ſquare falls make) 1 rood of land. 
4 roc [1 acre, 


Note, That cuſtomary RE in ſome places differs 
from this table. 

The Scots chain conſiſts of 100 links, being i in length 
4 falls, or 74 feet; and conſequently 10 1222 chains 


make an acre. 
Four Scots acres are ſomewhat more than fire Eng/ iſh 


acres. - 


(16) (4) (a0) 6% | (10) (4) (40) 

Acr. roo. fg.fe ſg.el. Acr. roo ſq. f. 

IS 13 $5. 36: 42 2 34 

68 1 35 26 28 22 

V. 

JJJJJJ%%%% ß 46 

V» n 233 2 30: 
. ; 2 00 In | 53 * 


45 25 


The ſquare als \ in Ex. 1. are added like the buſhels 
in coal · meaſure. | 


12. SU- 


u crap. ADDITLON as 


4e WW 12. SUPERFICIAL. MEASURE. 5 
7 TTT 
; 144 ſquare inches } 1 ſquare foot. 
* 9 ſquare feet inake +: 1 ſquare yard. 
By this meaſure are meaſured board, glaſs, pavements, 
2. plaiſtering, „ fling, flooring, &c. 
0 — ay Ex. e LS 3 55 - She 5 
= (10) ) (ie) (9) (ee (9) 
2 | "Fi ar.. fee. Fare. ah ar. fee. 5 
N © 40. 
43 F: : 6; 9 "I-90 
35 7.3 22 7 . 
68 6 18 8 85 4 
„ . 24 6 ont 
V a0 7 ; 
* If there be inches, they muſt be added as integ ers, 
1 then dividing their ſum by 444, the remainder will be 
| the exceſs, and the- quotient muſt be carried to the feet. 
5 13. SOLID ME AS UR E. 
- 1728 ſolid inches } 8 0 1 ſolid foot. 
: 27 folid feet 1 ſolid yard. 
By this is meaſured timber, ſtone, digging, &c. 
Ex. Lo -. | Ex. 2. Fe Ex. 3. : = 
(ro) (27) (ie) (27) _, (10) (27): 
Yar. fee. Tar. fee. Tar. fee. 
. 43 .. 
48 2 ' 42 i ag ag” 
34 48. 4 3a. 16 
45 Wesg 23-:1: 26.5:33;:..51:. 08 aE-- 50 
r e % e 
5 1253 FR, * 1045 950206 ee $46 
nada the feet, I fag (Ex. I. ) 16 _ 12 2 make. 28; | 


which 


= 55 


\ | 


- _ which being above 27, I dot at 12, and gd on with the 
excels 1, aying, 1 and 23 make 24, and 8 make 32; 
where 1 dot again, and proceed with the exceſs 5, ſaying, 
5 and 1 ten on the left, make 15, and as 22 wants only 
5, 1 take that 5 from the 15, and, dotting at 22, I go 
on with the exceſs 10; and as 26 wants only 1, I take 
that 1 from 10 ſo 1 dot at 26, and, ſetting down the 
excels 9, I carry 4 for the dots to the yards, 

If inches be given, they muſt be added as integers, 
and their ſum being divided by 1728, the remainder will 
be the exceſs, and the” quotient muſt be carried to the 


: feet. | 
B A CIRCLE 
| . A B 1, ©: 


60 ſeconds | 
- 6o minutes 
3o degrees 
„„ 


> make < 


N Wiünnte. 


1 degree. 


| 1 ſign. 
L circle, - 


+ Marked. thus. 


. ee! . 


7 


„ 


1 = 12 = 360 = = 21600 = 1296000 : 


Ex. 1. 1 


ys (12) (30) (6) 


_  *7 
I 


24 5 24 56 
a 7 1 
52 6 20 35 

2930" 15 - 287 - 
28 4 12 2 | 


Ex. * 
(10) (30) (60). (60) 

Sig. 

10 23 is w_ 

9 33..00:136 
5 18 34 48 
2 22 32 40 
7 20,30 25 

es ot 15 18 


—— EE 


— 


' * 


In 8 [x up the ſeconds, ain: and degrees, 
where you carry at 60 or 30, a juſt number of tens, you 
add as in integers, and from the ſum of the left-hand 
column, you carry 1 for every 6 in the ſeconds and mi- 


pens” vow: 1 on Art, 31 in the degrees. 


: I 5. TIM E. 


— f — ” 
Pr "> 
” — 


= Chap. II. 4 1 $I iz 45 
„ 15 TIME” 7; $804 
e 35mg; je | 
60 ſeconds i minute. 
60 minutes 3 | 
24 hours - 23 days (+ 541; 
IP days * make 1 week. 
4 weeks | -- 14 38 month. 1 
1 13 months | Lu year of 364 days. 
l But the year. nb conſiſts of 365 days and 6 
? hours; and is divided into twelve unequal calendar 
months ; whoſe names, with the number of caps 2 ; 
contain, are as in the mg 4 
15 25 8 Names. Days. 
Januar 3 
The 6 9 in the ſpace of 1 February 28 
years, make a day; and is accord- March r 
ingly every fourth year added to Fe - April 30 
bruary, which then conſiſts of 29 Marx 37 
days; and this year is called Bifſex- | June 30 
tile or Leap-year, and contains July ß 38 
366 days. . Auguſt 31 
wee: ©; £54 es S_—_—_ 
„ October 3 
815 MNovember 30 
5 Dtiecember 31 
5 1 | 365 
x; = IS Ex. ® 4 | 
10) (13) (4) (7) (16) (24) (60) {60) 
Tear. mon. wee.da, Da. ho. min. ſec. - 
r 36 23 m 48 
26 10. 2 4 34 20 45 54 
: 2 32 18 42 36 
ii RETIRE 0 
209. 2 6 OE TT EIS 
r 


1 ADDITION. Chap 11; 


In adding the months in Ex. 1. I fay, 5 carried from 
. So weeks, and 4 make 9, and 7 make 16; which being 
| above 13, I dot at 7, and go on with the exceſs 3, lay- 

ing, 3 and ꝙ make 12, and 1 make 13; where I dot, 

and proceed, ſaying, 1 ten on the left, and 12 make 22; 

where 1 again dot, and go on with the exceſs 9, ſaying, 

9 and 10 make 19; where I dot, and proceed with the 

_ exceſs 6, ſaying,” 6 and 11 make 17 ; where I dot, and 

ſetting down the excels 4, I carry 5 for the. dots , 00, 

the years. | 

In Ex. 2. the hovrs are added like the grains in ; They 

weight, and the minutes and ſeconds are added exactiy | 
like thoſe of a circle. | 

The learner, by this time, may be * oſed to be 

pretty well ſkilled in addition; and will henceforth, in 
order to his cafting u may y account, want only to know, 

. how many of any inferior denomination. makes an unit 
of the next ſuperior; and this he will acquire partly by 
reading books, and partly by converfation and practice; 

and as a large detail of this kind would be tedious, and 

does not properly belong to * I ſhall only add 
two or three Ang more. | 


12 things of any kind Te une, 
i 12 dozen F „„ make 1 {mall groſs. | 
* 2 ſmall gtoſs " great groſs. | 


24 ſheets of paper FI _ nake 4 1 quire. 
2 quires | 1 een 


1 * 


20 things of any fore] 924 1 „ 
„„ make 1 oo, or the mort hundred. 
6 ſcore I 20, or the long hundred. 


The Prof of Addition. 


Addition may Sowa forerdh ways. 
1. Merchants and men of buſineſs uſually. add each 
column firſt upwards pad then ae 90 upon 


* 4 
s UY HY „ 
, 
* 
. 
» ,-. 7 
WEED, > 


cheap . 1 4551 1 0 N. N 


finding the ſum, to be the ſame both ways, they conclude | 
the work to be right: and this is all the proof that their 
time, or the hurry of buſineſs, will admit of. 

2. It is a common practice in ſchools, to prove the | 
work by a ſecond ſumming without the top - line; and if 


this ſum added to the top-line make the firſt total, the 


work is 28 to de 2 5 e A two Nr 


* e . 15: — f 5 
JFC 957 4 11 
28763 | 2 5 Dan ba e 2350 2 32 


_ 5 2 1 1 


25018 Total without the top-line 1 60 


; 287 63 : «> | Proof a 


3. Addition i is allo proved by alli out the oy ber! if | 
the exceſs above the g's in the total be the 
ſame as the exceſs in the items, the work © 347 . Wo 
may be preſumed. right. Thus, to prove 684 X 
the example in the margin, I begin with tge— X 
items, and ſay, 3 +4 =7, and 7 +7 = "201 r 8 
14 ＋ 255 with this 5 1 paſs to the 
next item, and ſay, 5 + 6 1 ee * 
2＋8 = ig i, andi 4 = 5: which 5, being the 
exceſs of the items, I place at the top of the croſs, and 


proceed to caſt the 9's out of the total, ſaying, 1 + 4 = 


4, and 3 1 = 5: which 5, being the exceſs of the 
total, I place at it the foot of the croſs; and becauſe it is 
the fame with the Rute at the top, 1 conclude the work 
to be right. 2 09 MAQUT muSR 1.75 
If the items are of different Jedi bins; as Holiday 


thilligs, vanes; Sc. "ou muſt _ With the higheſt 


. denomination z "7 


exceſs to the next inferior denomination ; and then caſt. 


LE always ſhow. it to.be ſo; but if an operation, be wrong, 


K 1 1 0 N. Chapel 
rn! and, after caſting out the 9 785 reduce the 


ing out the g's, reduce the exceſs to the next inferior 
_ denomination ;- proceed in like manner with this, and all 
the other lower denominations, placing the laſt exceſs at 
the top of the croſs ; then, in the ſame manner, caſt the 
9's out of the total, placing the excels at the foot of the 
croſs; and if the figure at the foot and top be . 
the work may be preſumed right. 
Thus, to prove the example in the margin, 1 begin 
with the pounds, and ſay, 4 


882 — . 9 . EFWI Ld 
=8, and 8. + 5=13=1 + 48 17 10.1 * 
8 2 


3 4; and the exceſs 4 redu- 55 18 7 2 
ced to ſhillings is . — — 
=8, and 8 ++: D o; then 104 16 5 3 
7+1=8, and 8 + 8 52:46: 
 =1+6=7;-and the exceſs 7 reduced to > pence | is 
7.X 12 =84 =8 +4 = 12 =1-+2 = 3, and 
5 gp =4, and 4 +7, =41=1+1=2; and the 
exceſs 2 reduced to farthings is 2 X 4 =8, and 8 + 1 
=9=0, ando + 2=2: ſothis 2, being the exceſs 
of the items, I place at the top of the croſs, and pro- 
ceed to caſt the 's out of the total, ſaying, 1+ 4.5 
and the exceſs 5 reduced to wales! is 5 X 20 ioo 
= 1, andi + 1=2, and 2 +6=8; and this exceſs 
8 8 reduced to pence is 8 X 12 = 96=6, and 6 +5 
=11 =1 +.1=;2; and this excels 2 reduced to far- 
things is 2 & 4=8, and 8 + 3= 11 =1 +1=2: 
which exceſs 2 I place at the foot of the croſs; and be- 
cauſe it is the ſame with the figure at the top, I conclude 
the work to be right. 
Ty be method of proof by caſtiog out the 9 is is 3 
ed on the corollaries deduced from the axioms; and if 
any operation, whether in addition, ſabuaQion, multi- 
plication, or diviſion, be tight, this kind of proof will 


by a figure or figures being miſplaced, or by miſcounting 
25 or any juſt el 9 n aa W of proof will not 

rover dts mine. „ D 

ns IV. Practical 


»v 0 OO KS F oa OM | 


Z & 4 * = 255 5 oy” 6, = 5 FT. 8 5 £ ” r | | 
n ADR 


* s. 
2 a "Oo [3 


n, Pradtical Queſtions.” 5 N 


wo” A perſon dying, left for the uſe of TR widaw 

L. 4000; to each of his four ſons L. 42563 to each of 
his five daughters L. 3678; to each of fix near relations | 
I. 245; What was his eſtate? Anſ. L. 40,884. 


2. H of Hamburgh is debtor to L of a 


For broad cloth, * 428: 14: 103 for kerſeys, L. 253. i 


17. 64.; for fuſtians, L. 364 : 19:83 for druggets, 


L. 568: 18:43; for muſlin, L. 392: 12: 8 K; for 


grocery-wares, I. 68 3: 1 84; the factorage came to 


| L.104, 6s; 3 cuſtom, ah and incident charges, 
L. 4,158. For what ſum muſt L draw on H? Anſ. 


L. 2821: 19:10. 


3. B buys ſix bags of hops, of which No 1. weighed | 
C. 2: 3:14; N 2. C. 2:1: 24; Ne 3. C. 2: 2: 205 
No 4 C. 21: ans No 5. C. 2: 0: 16; No 6. C 2, 
39. 12 lb.; as alſo a couple of pockets ditto, that 
weighed 543 1b. each. How many hundred weight did 


he purchaſe? - Anſ. C. 16: 2: 3. 
4. A goldſmith ſells five dozen of Glver. ſpoons, 
weighing 121b. 100z. 14 dw. ; two tankards, weighing 


IIb. 8 0z. 18 dw. ; ten falts, weighing 4 lb. 11 0z. 16dw.; 


forty-two plates, weighing 38 lb. 60z. 10dw.z a pair 


of juggs, weighing 2 1b. 4 02. 1 3 dw. ; two, tea kettles, 


weighing 1 3 lb. 5 oz. 12dw. What quattity. did he ſell ? 


Anſ. 74 lb. 3 dw. 


5. A wine · merchant imports 12 tuns 2 hbds 45 gal- 
lons of claret; 14 tuns 3 bhds 48 gallons of 3 
16 tuns 1 hhd 54 gallons of Port; 20 tuns 2_hhds 5 


gallons of Canary; 18 tuns 3 hhds of Madeira ; - 
10 tuns 2 hhds 42 gallons of ſherry, What quantity | 


did he i import in afl? nf; 94 tuns 56 gallons, 
6. A certain farm conſiſts of ſix incloſures, whereof 


the firſt contains 42 acres 3 roods 36 poles; the ſecond, 


36 a. 2 r. 24 p.; the third, 45 a. 1 r. 38 p.; the fourth, +6 
524 2 r. 28 p.; and each of the other two contains 


20 4. 3 r. 14 P. How many acres in all? Anſ. 230 4. 


17. 34. p 
12 a enemas had ſeren ſons: from the birth of 


the | 


"i 
1 
L 


; remainder. 3 


36% SUBTRACTION. Chap. 


the firſt to the birth of the ſecond there Intrecencd: 384 


| F days 18 hours 50 minutes; from the birth of the % 
.” cond to that of the third, 582 d. 22 h. 58 m.; from the 


birth of the third to that of the fourth, 623 d. 12h, 
48 m.; from the birth of the fourth to that of the, 


fifth, 592 d. 16 h. 36 m.; from the birth of the fifth to 
that of the ſixth, 745 d. 19 h. 45 m.; from the po * 
the ſixth to that of hy ſeventh, 864 d. 17 h. 
What was the age of the eldeſt when the younge 
born? TO 3794 days, 12 r. and 51 minutes. 


CHAP. 8 
SVBTRACTION. | 


UBTRACTION is the taking a leſſer number from a 
greater, in order to over their difference, or the 


. ' Subtradtion of her. 25 
„„ 2 HR U*} E 8.” 15 
1. Set & Adlibes of like place under other, viz. units under 


- whites, tens under tens, &c. and the greater of the given 
numbers uppermoſt. See axiom Kl. 


II. Beginning at the place of units, take he lower fi 


; gures from thoſe above, borrowing and paying ten,. as 
need requires, and write the remainders be. ow. See 
axioms II. III. IX. | 


EXAMPLE (Fer 


| Becauſe ſimilar or like 867 major or minuend. 
Sings only 3 ſub- 562. minor or ſubtrahend. 
trated, | place the num EI COLL 
bers as Airected! in Rule I. 395 | difference MF remainder, | 
iz. units under units, tens under tens, &c. and the 
greater uppermoſt, as in the margin. Then, beginning 


at the place of units, 1 ſay, 2 units from 7 units, and 5 
units remain; which I ſet below; in the place of units; 


then 6 tens from 6 tens, and nothing remains; where - 


T0008! I tet o below, in the _ of tens; then 5 hundred 
| — „„ from 


. 
from 8 hundred and 3 hundred remain; which 1 ſet be- 
low, in the place of hundreds; and ad the coul differs 
ence « or remainder to be 30. 8 


EXAMPLE il. 


Having placed the numbers, units voder units, Cc. 
as in the margin, I ſay, 5 units from 2 units I 7 6 
cannot, but, becauſe an unit in the next ſupet ĩor 7432 ; 

place makes ten in this place, I borrow 1, viz. 2785 

1 ten, from the ſaid next place, as directed in —— 
Rule II.; which i ten being added to 2 makes 12; ,4007, - 
then I ſay, 5 from 12, and 7 remains; which 7 
I ſet below, in the place of units : ; thaw 1 proceed, 2 
pay the unit borrowed, either by eſteeming 3, the next 

ure in the major, to be only 2, or, which is more u- 
ſoal, and the ſame in effect, by adding i to the next fi- 
gure in the minor, thus, that I boxrowed and 8 bs. 
0, from 3 I cannot, but, borrowiog as before, I ſay, g 
from 1 3, and 4 remains; which 4 I ſet below: I pro- 
ceed, and ſay, 1 that-I borrowed and 7 make 8, from 

4 cannot, but from 14, and 6 remains; which 6 I ſet 
below: I go on, and ſay, 1 borrowed and 2 make 3, 
from 7, and 4 remains; which 4 I ſet below. So the 
difference or remainder is 4647 · By borrowing and pay- 
ing in this manner the major and minor are equally aug- -- 
mented, or have the ſame number added to each of them; 
and conſequently continue to have the fame e 
by axiom IX. ” | 


| EXAM P ELF III. 
Some, inſtead of adding 10 to the upper leſſer kigure, : 


ſubtra&t directly from 10, and add the difference oP 
to the upper figure for the remainder, thus, ob 

3 from 2 I cannot, but 3 from 10, and y re- 73 
mains; which 7 added to 2 gives 9 fora re Py g 

mainder: then I go on, ſaying, 1 borrowed and ©2579 
7 make 8, which from 5 I cannot, but from 19, and 2 
remains; which 2 added to 5 gives 7 for a remainder: 
ſo J proceed, ſaying, 1 borrowed and 8 make g, which / 
from 4 I cannot, but from 10, and 1 remains ; ; which 
| | 8 . . 


— 


„ 8UBTRACTION. chap 
1 added to 4 gives 5 for a remainder ; ſo I go on, and 
ſay, 1 borrowed from 7, and 6 remains, and o from 7, 


and 1 remains. This method is the ſame in effe& with 
the other; but not ſo uſual, and ſomewhat childiſh, 


MORE EXAMPLES. 


«Yu 6,>. Way, ow oem — 


: Ex. 4. Ex. 5. 1 Ex. 6. 
From 84765 : 94307 742680 
Tale 20857 RE Bj IE _— 


„ 


II. Subtraftion of 4 Aer of i integers ; ; fach as «Piling 
2 en , Ounces, &e. 


R U L E. S. 


FI "Place like parts under other, viz. :" Rigs under 
farthings, pence under pence, &c. and the greater of the 
given numbers uppermoſt. See axiom XI. 
5 II. Begin at the loweſt of the parts, and borrow ac- 

4 cording to the value of an urit of the next ſuperior de- 
nomination; viz. in farthings borrow 4, in pence bor- 
row 12, Sc. as the tables of: coin, weights, and mea · 

ſures direct. | 

HI. If you barons 20, 30, 40, 60, or any juſt num. 

ber of tens, as in ſubtracting ſhillings, degrees, poles, 
minutes, ſeconds, &c. proceed with the right-hand co. 
lumn, as in ſubtraction of integers; and then ſubtract 
your tens, borrowing, if need be, the number of tens 
contained in an unit of the next ſuperior denomination, 
| 2 he reaſon appears Plain in the following operations. 


5 M ONE 0 


| Having, AE to Rule I. (40) (20) (12) (4) 
placed like parts under o- L. . d. . 
ther, viz. farthings under far- 73 15 10 2 major. 
things, penceunder pence, Gc. 48 12 6 2 minor. 
and in each of theſe denomi .- 
nations, units under units, tens 25 3 4 rem. 
under tens, and the greater he 2 . 
the 


* 


* 
. a pr" _o A a a  . % 


Chap. Il. SUBTRACTION 33 
the given numbers uppermoſt, as in the margin, I be- 


d. 
„ ein with the farthings, and ſay, 2 from 2, and o te-. 
th mains; ſo, having nothing to ſet down, I leave the place 


blank, and proceed to the pence, ſaying, 6 from 10 and 
4 remains; which 4 1 ſet down, and go on. to the ſhil- 


ings, ſaying, 2 from 5, and 3 remains, and 1 fem, 


and o remains ; or I may ſay at once, 12 from 15, and 


z remains; which 3 being ſer down, I proceed to te 


pounds, which are integers, and ſubtracted as ſuch. 
| Here 1 ſay, 3 farthings from 1 farthing 1 cannot, but, 
as directed in Rule II. I fay, . V „ 

65 3 from 4, the number of far- (10) (20) (12) 

; things in 1 penny bofrowed, IL. . 4. 
and 1 remains; which 1 add- 708 14 64 major. 
ed to 1 in the major gives 2 278 17 of minor. 

r farthings for a remainder; — — 


e which I ſet down, and pro- 429 16 7 rem. 
ceed to the pence, ſaying, 1 V 

. penny borrowed and io make 11, which from 6 I can- 

5 not, but from 12, the number of pence in 1 ſhilling, 

"> and t remains; which 1 added to 6 in the major gives a 

P remainder of 7; which I ſet down, and go on to the *' 
ſhillings.; and becauſe in ſubtracting ſhillings we borrow ._ 

"i a juſt number of tens, viz. 2 tens, or 20, I work as di- 

, rected in Rule III; and in the right-hand column ſay, x 

WH borrowed and 7 make 8, which from 4 I cannot, but 

7 from 14, and 6 remains; which being ſet down, I go 

8 on to the left-hand eolumn, and ſay, 1 borrowed and 1 

1. make 2, which from 1 I cannot, but from 2, the num- 


ber of tens in 1 pound, and o remains, which o added 
to 1 in the major gives 1 for a remainder; which I ſet 
down, and proceed to the pounds, ſaying, 1 borrowed 
and 8 make 9, which from 8 I cannot, but from 18, 


Oc. 5 „ „ | 
Note 1. Some add the number borrowed to the figure 
. or number. in the major, and then ſubtract from their 
' ſum. Thus, in the farthings they add the 4 borrowed - 


to 1 in the major, and then from the ſum 5 they ſub» 
tract the 3 in the minor; and in the pence they add the 

12 borrowed to 6 in the major, and ſubtract from tze 

„ e ö 


= SUBTRACTIO Ne Chap. 11 
ſum 18, Ge. but the method taught above i bs amet | 
and moſt uſual. 

Wote 2. A great many <a" in ſubrrating the mil. 
ings, inſtead of working as directed in Rule III. proceed 
thus; faying, 1 borrowed and 17 in the minor make 

138, which from 141 cannot, but from 20, the number 

|  . borrowed, and 2 remains; which 2 added to 14 in the 
major gives 16 for a remainder. The learner es chuſe 

any of the two methods he likes beſt, | 


MORE EXAMPLES. | 
| EX. x, 5 $i Ex. 2. 
(0 GY uy. (19) (20) (12). 
} d. 5. 
1 743 16 5 ge 13 by 
Sub. 375 15 10 | 1 54 2 7 


I From 95 8 7 © -—- 34 10 
Sub. 68 13 6 200 12 22 


2 8 . * 
| . — — 


12 — — 
> 


bs 9 Bug 1 
A borrowed of B - — 15 
| T7 2 2 5. d. „ Yo 
6 = 20 10 6 
At another time 3 2 18 13 4 
At anothger 12 16 8 
* goods to the value of #554 74 


5 In all 
| Balance due to B 


4. 


4 ( » 


* 
-- 


Alent B bs 5 gon = — — 200 
A received at one time = a 14 8 
At another time „ 40 10 0 
At another a bill of . 34 13 4 
At another a draught of 25 16 10 
| W — 5 16 14 2 
7 hal 
ä Ky, 3 Balings due to A — 
_ Ex. 7. | 1285 
A fiewatd collected of rents „ I. 2000 3 


— 


Remitted to his maſter at on tine N 30 | 
At another — - - -'  240-- 
Paid ſmall bills amounting BY „ OW 13 7 | 
Paid accounts amounting | +: .-.- 41 20 97 
Paid of taxes and repairs - 47 15 N. 


In 9 55 
| Balance due to the maſter | 


2 AVOIRDUPOIS WEIGHT 


I begin with the pounds, and * ( 10) (4) (28) 
24 from 22 I cannot, but from 28, C.-grs. Ib. 
the number of pounds i in 1 quarter, 84 1 22 major. 
and 4 remains, which added to 22 49 3 24 minor. 
in the major, gives 26 for a remain 
der; which 1 ſet below, and. pro- 34 1 26 rem. 
ceed to the quarters, ſaying, 4 quar- 
ter borrowed and 3 make 4, which from 1 13 but 


from 4, the number of quarters in 1 C. and o remains, 
which o added to 1 in the major gives 1 for a remainder; 
which I ſet down, and go on to the C. which are inte- 


gers, : 


. 
N 

i 

BH 
4 

þ . 
{ 
1 
- . 
1 

. : 
j 

: 

: 

_ 
i} 

{ 

4 | 
F 

5 


Py: 


. 
DAG ER ̃ — ———— «— F EAN X ts arg to Oe welds — 


3 


„ SUBTRACTION. Cpl 
 .  gers, ſaying, 1 C. borrowed and g make 10, which from 
| _ 41 cannot, but from 14s Ge. . YO 


MORE EXAMPLES. 
Ex. bs 1 + | Ex. 2. 


0 (20) (4) (28) () (28) (16). 
WE ib. ' C. grs. lb. * 4 

py oY 7 % 
Take 25 14 'S * 21 5 bp : 


Ts os. 2.8 


Rem. 


The C. in Ex. 1. are l like ſhillings ; Pay is, 
either as directed in Rule III. or by. 0 the method . mens 
* in note 2. above. Ty 


| Ex. * 1 5 925 5s. . 
A e of br 2 x" 16 


* ! — 


Sells at different times 6 2 14 


18-3 - 84 
Us 5 


5 Sold in all 


- » 4 _ . 2 
| Remains on hand 5 
3. T RO Y WE IGHT. 
0 io) (12) (20) (24) (20) (12) (20) (24) 
Ib. oz. dw. gre 16. oz. dw. gr. 
From 74 w I2 16 63 8 14 10 
Sub. 26 11 15 19 54 10. 17 14 _ 


Sw 


"47 APOTHECARIES WEIGHT. | 


Bond; of hes 7 684 Io 12 '18 


. ; l 
\ 1 N ** — 


2 y 4 J g 4 , - ' * 
1 * 3 : — N 
VCC 5 
* 3 . 2 * * — . 4 5 - 5 - 4 


4 * 
r 


© Sold at ſeveral times 
or ns C 


Sold in ll. a 51 Lf aan 


Remains unſold | e 5 


Ex. 1. a | Ex. 2. 


ee (a (30) | (19) (9) 00 


From 42 8 1 1 5 | 0 1 vi . 
Sub. 22 7 5 4 V ; 


, * 
8 | | ; | 
$ N f x * « - * 
. - - » 5 43 


5 WOOL. WEIGHT. 7 
Ex. 1. ES Ex. 2. N 75 5 


- (10) (12) (2) (63) (a). (10) (2) (7) 
. Laſt. ſac. wey. tod. ſton. Ston. clo. bb. 
From %% 25 


Sub. 73 "4 3: EF = © 1 N 5 | 7 ; «x 


* 
* 2 * 1——— 


— 


Rem. 


6 0 RACTION. — 


6 DRY MEASURE. 
x. 1. . EX, 2. 


tt (5)(8) (4) (ie) (40) (e). 
; + © Load. grs. bu. pec. Loa d.. bu. _ 


From 36 3 2 2: I 25 5 
Sub. — tb i460 pit © 
Reid. ; 


In fubtratting the buthels i in Ex. 2. "Lt you 7 
row a juſt number of tens, viz. 4 tens, or 40, work as 
directed in Rule III.; that is, proceed with the right · 

hand column, as in ſubtraction of integers, and in the 
| left-hand column borrow 4, when the 3 in the ma- 


1 Jor is leſs or the figure ta be ſubtracted. 
1 0 A L- M E A 8 1 R * 


J Ce Ex. 2. 


£10) (4)(9) _ (10) (3) (a) 
Chal. gr.. bu. 1 bu. pec. 


— 


5 5 ” Som: 68 523 "a 
h. „ 25 @ „ 3” 
Rem. ; ob 


S$COTS DRY, MEASURE 


* 


Ex, 11 * Ex. 2. 


| (v0) (600 ch (4) (io) (4) (4) (4) 


60. fir. pec. 600 fir. pec. lip. 
8 nr of „ 8 


of TNT 
r 4.2 < 


— * F * 1 
8 * 12 7 * * or. ps 
4 - 


Rem. 


ww s TRAIN 4 
7 WINE MEASURE. 5 
| == 2 7 Ex. 1. Fx. -2. , 
Fe (ro) (2) (2) (63) WP! (63) 8 
| Tun. pip. * el. hd. gall. pts. 

From 56 1 35 63 45 3 

Sub. 2 „ 2 53 * 

Rem. | | „ aa 
E 8. BEER and ALE > MEASURE. 
3 | 23 7 Ex. 1 f + bs” Ex. 2. ; 
. (io) (3) (2) (%. - (40) (3) (360 
; Hbd. hi frk-gal But. A 55 


. From 43 L 1-3; + 8 


+ I Dern „ fe adage. ; BE" 4 2AM HAS | 
SCOTS LIQUID NEASURE. 5 
i a, Ex. * — Z. 2. I” : 
lie) (16) (4) (2) + (e) (2) (2) (4) 
Hbd. gal. qrt. pt. Pt. cho. mu. gil. 
From 37 11 2 I 42 46:3 
Sub. 28 12 2 „ ; . 
Rem. Ss 2 - ES ag 


9 CLOTH- MEASURE. 


EN 1. „„ en. | be * 
ä (10) (4) (ich (3) (4) (10) (5) (4). 


Tas. gr. n. E. 4 gr. 1. E. En. gr. n. 


From 38 1 2 | 48 1 2 578 3 5 — 


H. 2 yy Fo I 0. LONG 


SUBTRACTION. Cheb. lr 


10. LONG MEASURE. 
Ex. 1. . 3 Ex. 2. 


b (3) (8) (40) (10) (003 (42) 
3 * Jur. po. Po. 5d. It. inc. 
From JJ 
Sub. m5. 2 15 1 e 


1 


3 


Rem. 
s cot LONG MEASURE. 


Ex, Y | % 2 Ex. . 


dect (ich () 70 


Mi. fur. ch. fal. Cb. fal. el. inc. 


[> VVV 


Sud. 23 FFC C 


Law as Ld 


„ 


| Rem. 
11. LAND MEASURE. 


- Ex. 15 | Ex. 2. 


(10) (4) (40) (399) (30) (4) (49) 
Acr. roo. [q. p. ſq. 7. Acr. roo. A. * 
From 38 1 27 17 ee 
Sub. 28 48 33 25 © 27 2 36 


52 75 , 
— — — — 
- 2 
— D N 


* 


Rem. 


scors LAND-MEASURE. 
| | Ex. 1. » ; = Ex. 2. 


(10) (4) (40) (36) (10) (4) (ao) 

Acre roo, ſq. f. ſq. el. Aer. r00. fg. J. 
From „„ - 48: 1-::35 
Sub. 35 3. 27 31 28 2 34 


| Rem, : 


12. 8 U. 


<a 7 8 
ob 


chip}: s u BT RAC T1 O W. „ 


12. SUPERFICIAL MEASURE! 
Ex. 4. : 5 Ex. . Eank 7 * 
(10) (9) (144) | (10) (9) (144) 
Tas. fee. inc. Tui, fee. inc. 


From TT . 3 116 -. 4 5 96 
Sub 478 „ 132 © © 0 WOT 218 


nd 


2 


IS A 


bo Rein os | + of. "Y TITS . . * HB 4 
When the obinber of jen in the! minor is greater 


than in the major, ſubtratt, as in integers, from 144. 
and the difference added to 2 inches in | the * 


yu the remainder, « 5 45 : 
13. 80119 MEASURE, 6 
4 ; Ex. To: 8 " Ex. 2. 1 5 5 . 
(ie) (7072) bg (27)(1728) | 
Tas. fee. inc. Tas. fee. inc. 
Finns” 70 18 378 „ 
Joy, I; 21 "964 522 1432 -/ 
— — — 35 3 


The laſt direction takes as OR with this Jas. 
tion, that you ſubtract the number of inches! in che mĩ- 
nor from 8 0 h . 8 


14. A CIRCLE. 


Ex. 1. = e 

0 90 12) (30) (60) (10)(30)(60) (60) 

Circ. fig. W 
From 13 5 16 466%ͤ;ð Pü 03 50 
Sub. 9 * 28 * 4 19 50 54 


„ . — ͤ — 
— - 
a a 


—_ —c ⏑—⏑— 
— — 


In ſubtraQing the Jogrees, clad.” 85 3 
proceed with the right-hand column as in ſubtraction 


of integers, and i in the left-hand column of degrees bore - 


- TOW 


i 


* 


r UB R AC n o N. Chap. Ill 
row 3, and in that of ne aud nene. 6, as 


directed in Fall, III. 5 
Ert rs; 1 1 * 4 0 „ 
1 Ex. 4. 7 2. | 9 


(ie) (13) (4) (7) (te) (24) (60) (0 


hes os mou. wee. da. — 3 min. ſec, 


From 8 5 FY . 45 -14 _ 26-5128 - 
; WS 2 TT, 370 10 3 5 (IA 7 3&5 2 8 43 +. 37 / t 
ES © IS ae 
| 42 n 
7. he . Proof f Subtraftion. BE . 


PT: and men of ob dels uſe” no other proof 

£ beſides a reviſal of the work, or funning over it a ſe- 
_ cond time; but it is uſual in ſehocls to put the learner 
upon proving the operation, by ſome. of the three me- 

thods following, viz. | 
1. The work may be proved by addition ; ; For if you 

add the remainder-to- the minor, the ſum; by Axiom X. 
vill be equal to the * as in the two een ex· 

| rien, | | 


IF Ex. 15 * | | 9 a "Die 
. 5847 major 3 8 > od 
. | 2509 6 5 
| | 0 * | | 


oY . 2 


5847 - proof N 


2. By ſubtraction; for if you 3 ho Rader | 
from the major, the difference, by axiom X. will be e⸗ 
WEEN to the hw wand as gre 5 


| 
| 


5847 


— 
o 
6 n 
. 
kV 
— 


7 ; ; 75 . 2 . 1 | : ; 1 : 
F 5 4 „ Oy n Ws * — 8 *E Fe , 4 * * > 0 
m SUBTRACTION | 
mY RA CT ION 
; 7 " * 5 « - , : 2 . 4% | . a ; 3 : PE 
; « 1 4 | £042 # FF - - £ LS: b 4. I i 2 . 7. ” + 23 
3 2 
. major yr + IT. * r 
8 bg —_ * 2M 
LID. 2 K+ . 
3 FL LY, 45 5 
7" ; 


, 1 i. . 2 TS » 27 # 


7 þ ; 4 £3 * . 4 . 

— 25 "qv „ HE 

% # . 12 8 i . * Hy * os i? 

— „% ˙ LEE. 1 
N 


23569 ber ee e ee | 


* By . out the g's; ; for the major 71 * | 
to the ſum of the minor and remainder, if you caſt the 
9s out of the major, and place the exceſs at the top;of 


the croſs, and then caſt the g's: out of the minor and re- 


mainder, as if they were items in addition, and place the - 
exceſs at the foot of the croſs, it is plain, the figure at 
the rop and foot, if the work be right, will be the ſame. 
Only, in proving ſubtraction of money, Avoirdupois 
weight, Ge. care muſt be taken to begin with the higheſt 
denomination, reducing always the exceſs to the next 
inferior denomination, as l in 30 Pop ll addition. 
See the ENG OW? e e ee 
6 1 4% major | 5 15 10% , 46) 
2569 minor 48 a <4 7 X 1. 2 
ꝙꝓ—)—[—Ʒ— —— — Pp} 
3278 rem. 3 3 4 i 18 
IV. Pradlical Queſtions. 


Is As was diſcovered by Clans 1 "IO year 
1492: How long is it lince, this ene me year: 1763: 2 

Anſw. 271 years. 

2. The ſum of two numbers is 8764; the leſſer is 
795: What is the greater? Anſ. 7969 

3. The greater-of two numbers is 48 32; ; their differ= 
ence is 9607: What is the leſſer? Arſe 38656. 

4. A borrowed of B L, 347: 13: 4, and afterwards 
paid him L. 218: 16: 8. What is the balance due ? 


6 


Anſ. L 128: 16: "$6 


5. What ſum added 105 b 638 : 14: 71 will make 
IL. 1000 ? Anſ L. 301: 5: 2. | 
6. A grocer 9980 6. 7 1221 fogar, of f which he 


— 


FM: 


ſells C. 13 2:24: How much remains on hand? af. 


C. 3 3 25-6 7 2 
7. The difference of the. weight. of. 1279 filver bowls 


is 3 lb. 9 oz. 18 dw. 20 gr.; the largeſt bowl weighs 


13 lb. 5 oz. 13 dw. 17 gr.: What is the * of the 


leſſer? Auſ. 9 lb. 7.02. 14 dw. 21 gr. 


8. A vintner had in his cellar 18 tuns 2 bhds 48 gal. 


lons claret ; but having ſold 13 tuns 2 hhds 54 gallons, 


how much remains? Auſ. 4 tuns 3 hhds 537 gallons. 


„ 9. A gentleman” s eſtate conſiſted of 7648 acres 1 rood 


and 26 poles; but, to anſwer the demands of dunning 
creditors, was obliged to ſell off ſeveral large incloſures, 
conſiſting of 3278 acres 2 roods 32 poles: hs _ th 


now poſſeſſed of? Anf 4369 acres 2 roods 


— 


10. The planet Venus revolves round the 4 * 220 
di 's 16 hours 49 minutes 24 ſeconds; and Mercury in 
87 þ es 23 hours 15 minutes 53 ſeconds: What is the 
difference of their periodical times? 4 Wert 1 05 24 
hours 33 minutes 31 feconds.” 

11. A merchant, on balandith: his bavks; Bulle, that 
he has in ready money L. 348: 13: 443 goods to the va. 
| Ive of L. 2635: 16: 8x ; debts 4 0 bim L. 1784, 18s, 

d.: at the ſame Sons he owes to A, L. 275 : 14: 10; 
"and to B, L. 384 : 18: 74: What is his neat ſtock ? or 


what will he be worth after all his debts are paid ? 4 


I. 41086: 15: 2. 


12. The weight of two hhds tobacco when packed is 


49 216 each; the weight of the two empty hhds is 


204 lb each: What i is the neat. weght, of "Rr 0 
e eee | „„ | 


ff 


CHAP. I. 


e MULTIPLICATION. 


N toniddplicadion thers are two * given, viz. one 
to be multiplied, called the multiplicand ; and ano- 


| ther that multiplies it, called the multiplier ; theſe two 


go under the common name of fadtors; and the num- 


ber 


MULTIPLICATION Chap. w. 


B_ wo aw too@ _ ca = .. 


” A — 8 ” 7 N 4 * 4 


| a.. N 1 LIGA mn _ 
ber ariſing from the multiplication of the one by the o · 
ther is called the product, and ſometimes the fact, or 


che reclangle. If à multipher conſiſta of dy or more £ 


figures, the numbers ariſing from the multiplication of | 
theſe ſeveral figures into the multiplicand, are called par- 
ticular or partial Produits; and heir ſum is called the | 
total product. 

Multiplication then i is the raking or DEE SY of the 
multiplicand, as often as the 8 contains unity. | 


Multiplication, 2 4 ls . he 014 Sener 
given, finds a third number, called the product, which 
contains the multiplicand * often as the multiplier con 

tains unity. e —— 

" Heros multiplication ſup pplles the rllace of many addi. | 
tions; for if the oulciplicand be repeated or ſet down as 


often as there are units in the Ee the ſum of 


2 taken by addition, will be equal to the product 
multiplication. Thus, 5 * 3=15=5+5+5. + 
Arbe fiſt and loweſt ſtep in. multiplication is, to mul- 
tiply one digit by another; and the fact or number thence 
ariſing is called a ſingle product. This elementary ſtep 
may be learned from the following table, commonly 
called Pythagoras's table of multiplication : Which! is con- 
ſulted thus; ſeek one of the digits or numbers on the 
head, and the other on the left fide, and in the angle of 
meeting you have their product. The learner,” before 
he proceed: further, ought to get the table by heart. 
To Pythagoras's table are here added, on account of 
their EN, hs er- of” the numbers x0, 1 FOE 12. 


"S* — * | 3 * | 


| e 50 
| T33 44 ('55 


112 24.3 — 18! 60| 2 q hos E l 214: | 
RANA Ks NARS 22 1541 ET y 


27 


BIS” . i ih; X Multipli cation of Integer: Fo 1 2 
75 FED) „ R U L E 8. 1 ** Mo. 870 


* 


1 Set the. multiplier below the woulüplicand, i. a 
| Hike places may ſtand under other, viz. units under u- 
nits, tens under tens, &c..: but if either or both of the 
factors have ciphers on the right monde. let. their firſt lige 
. nificant figures under other.. 

I The order preſcribed in this ale i is not abſolutely nes 
ceſſary, but very convenient, as will appear in the ex · 
hy 1. A be right. hand, wooliiply: each 

IL at the right hand, multiply. eac re 
of — into the whole Eee rt — 
as in addition, and placing the right hand figure of each 
particular product directly under the multiplying figure. 
See 4 II III. IV. VL 3 
III. Add the particular products, and their ſum will 
be the total e See Axiom * Fa 


EE 4 
1 


: 
: 
A 
\4 
{4 
[4 
f .o 
[7 
1 
* 
17 
14 
I: 
1 
| 5 
| 
1 
ſ 
| 
i 
; 
| 
{| 4 
= 
5 


- 


— * þ 
E K- 


mr 


Chap, Vs MULTIPLICATION. 0 5 2 


Ha op be a * 55 4 multiplieand. 
| og gh the multipli- raden, . . 
cand, as directed in Rule I. 1 1 658 58 product. . 

I proceed to the operation, 
and ſay, 7 times 4 make 28; 1 fer the s below in the 
place of units, and carry the 2 tens to the next place, as 
directed in Rule II. ſaying, 7 times 9 make 63, and'2 
that T carried, make 65 ; I ſet 5 below in the place of 
tens, and the 6, which belongs to the next place, 1 ſet 
on irs left hand, there being no further. me to which 
it can be carried ſo the product is 658. 


E X A M PL E II. 1 e 


Here 1 firſt multiply my right-" 742 mulplicand, | 4 

hand figure 8, into the whole 68 multiplier. - 25g 

multiplicand; as in the forme, 

example; then I proceed, and 5936] belege. 

multiply likewiſe my 6 tens in- 4452 pre 

to the whole multiplicand, ſay⸗· 

ing, 6 times 2 make «2; I ſet 30456 Totlprodudt 

the 2 below under the multiply- 

ing figure, viz in the place of tens, and carry my 1 

to the next place, as directed in Rule II. The reaſon why 

I ſet the 2 under the multiplying figure, or in the place 

of tens, is, becauſe the muliiplying figure 6 by A- 

xiom VI. is really 6 tens or 60, and 60 times 2 make 

120; ſo that by carrying the i to the next place, and ſet. 

ting down 20, the © would fall into the place of units, 

and throw the 2 into the place of tens; but as o can 

make no alteration in the addition of the pro- 

ducts, the ſetting of it down is ſafely and juſtſy omitted. 
From the repetition of the former example on „ 

the margin it appears, that though any of the fac- 68 

tors may be made the multiplier, the produt 742 

being the ſame in both caſes, yet the operation 7 

becomes eaſier and ſhorter by making that fac- 

tor multiplier which conſiſts of the feweſt Ggni- | 

ficant figures. Here likewiſe obſerve, that in 

mn. 7 hundreds into 8 units of the mul- - 


Wo tiplicand, 


1 
% 


j 


| 88 75 HOLTSSLLICATION. hg 
5 tiplicand, I ſet the right-hand figure of the product under 


| Te * ö figure 7 is really 700. 


right hand, as it would be evidently loſt la- 72008 
uſe being to throw figures on their left hand 1 Me 


ter the operation is finiſhed,” I annex the ci - 61416000 
phers of the muſppber to the right ane of 


; plier have ciphers on the right hand; as 7200 
the caſe is plainly a compound of the two  — 


PL of both © ru an ai af | 


* 0 the multiplier has ciphers intermixed with fg: 
| becauſe the multiplying by them would — 847 


And ſo be labour in vain; wherefore! 
multiply by the ſi ignificant figures only; 468016 * 


Aigure of each particular produ 


#; 


" I IR 
% ö 


the multiplying figure, viz. in the place of ne by 


e E X A M L E Ter. Pp = Wy 
When the wolter has ciphers on the 5 305 


bour to multiply by the ciphers, their only — 


intq higher places, I ſet the firſt One. 5971 
figures of the factors under other; and, af. 


the product. 
7 4 EXAMPLE Tv. 


| When the multiplicand has ciphers on — bs Ne 
right hand, the caſe is in effect the ſame; 72 
wherefore I proceed in the operation as be-π—W— 


fore, and annex is Seng to he De 5 2 4 - 
E. X AM 5 L E v. 2 


| When both multiplicand and multi- _ 53000 : 


former, I annex to the product the ei- ge ay hs 


EXAMPLE. ; 7 


vificatt figures, I o nit the ciphers, _ 


only produce fo many lines of ciphers 30oogoß 
1343009235 


but I take care to place the right-hand 5 
& di. 88805541 


e = TRIES TL : 8907343771 re 
„ 


F & 


mack n ts 0 YO q 
N 5 the * * 
N 

. 


The reaſon of vag © i een 

ſetting the right- - - eren. 8 2 eee 

band figure of ß — i 
oduct direct got} pri maple | 


under the —_— 7 3 | 300000 
lying figure, wt — — 
*f further ap- bs —— 35 gi = FRY 

pear by reſolving 26641 662300 hog by 900. * - 
the multiplier in- 88805541 00000 | Þ as by N 

to its conſtituent ⁰ yꝛ 


parts, as in te 8907343771 535" 'toral 22825 


margin. | 
MORE EXAMPLES. 


87694 x 358 =31394452 

59387 x 796 _ = 47272052 | 1 

78464 x 4207 = 330098048  _ 
078 x 7800 - - = 76284600 -— 


633000 e o = 59897000 © / we . 


38470 * 900706 = = 526539 2900 
bontracriont, and ſemple WAYS of * multiplication 
of intepers. 
1. To multiply any order by 10 by 100, by 10805 
&c. to the given number annex one, two, three ciphers, 


ec. Thus, 23 * 10 2230; and 384 x 100 = 38409; 


and 745 „ 1000 = 745000. - 


2. To multiply any number by 9s "by: 99». by 999, Ge. 


multiply the given number firſt by 10, by 100, by 1000, 


Gc. that is, annex one, two, three, &c. ciphers to it; 
from this ſubtract the given number, and the remainder 


is the product; as in A following eee, 22 
Ex. I, Ei Ex. 2. Ex. 3 


| Mult. 27 ö Ulak. 627 Malt. 99 


— 


— . 3 


by 9 470 . by 99 62 by 99e 999000 ; 
Sub. 47 Sub. 627 Sub. 999 


| . 3 ; — amen 


Prod. 423 Prod. 62073 Prod. 998001 


Mb 104 17 rox. 4 


I» MULTIPLICATION: Chap. lx. 
From Ex. 3. we may learn, in general, that to multi 
ply any number conſiſting entirely of 9's by itſelf, is rg 
ſet i in the place of units, then as many ciphers, ſave, 
one, as there are g's in the given number; then 8, and 
| K g's as there are ciphers on 
its t. 
1 — method of compendizing may be further extend. 
: thus. i ; 
If the multiplier be all 9735 except the right-hand fl. 
|  gure, or except the two or the three figures next the 
right hand, annex as many ciphers to the multiplicand as 
there are figures i in the multiplier; from which beg 
the product of the multiplicand into the complement 
tte right-hand figure to 10, viz. what it wants of 0; 
vr into the complement of the two figures next the right 
hand to 100; or into the complement rn figures 
> next the right hand to 12255 my Rs 


| Ex. 1. dag 2 5 1 Ex. 2 | 
no x 996 3 28057 25 54786 X e 0988. - 1 
7946000 — *.547860000 | 
31384 = 7846 x 4. 65574322 547865 x12 
7814616 . „ 547202568 prod. 


| Again, if the multip lier be all 9's except Fr left 

5 base figure, add unity 5 the faid left - hand figure, and 
multiply the ſum into the mulltiplicand; to the product 

annex a cipher for each of the other figures in the mul- 
tiplier ; from which ſubiract the "Jil and the 


I will be the e N 
| | E. 2. 


1 MULTIEL CA TION. Is ” 
3. To multiply any number by 5; firſt multiply it b 
10, 7 has is, __ a cipher to it, and then halve it : — -: 


to multiply any nutpber by 15 uſe the ſame method; and 
. as in Ss Eg Exams 


m__ e 
Multi 2 wick © Multiply | 9856 


1 5— raw v 17255 


Product: 37295 5 Product 9 


LA To multiply any PR $a b 11, 12, 13, 14, 1 
16, Oc. multiply by the unit's derby i and de 
figure of the multiplicand to the product; and to multiply 
by 21, 22) 23, 24, 255 26, 27, He. add the double af 
the back-figure ; and to multiply by ; 1, 32, 3 3» 34» Ge. 
add the triple of it ; and to multiply by 112, 113, 114, 
&c. add the two back figures; and to multiply by 101, 
102, 103, 104, Sc. add the next back- figure lave one 2 
as in the following n . E * 


= ] 
I. L 
. =. 4 
* — 
4 
x 1... 


# 8 


-- 


- 


* 


—_— 


Ex. 1. of 6 1 5 Bets 
876 PV by 376 Wn: 876 : 7 


| 11 5 11 1 95; 5 BL 

- „ FIR 1 , f FPS, Ts at; eſt 
VVV 4 

Ex. 5. ons. . LAT, e Ex. 6. Ex. 7. 
7234 or thus, 7234 263 745 
„ nos 103 
r 1: I 
10208 —— r 


810208 


: : 
— PEnTy Gy warn — > > ee WAS ' A — 


* 
. . 
4 - 
4 ” 
. x ä 
* \ 
- 
- * i 
” 
" Pe” 
* 
4 6 
" 
4 * 
— nn, — * 
oY ee — % — . 22 — — * — 
— TOUTE. on K„%h.: ICCennb a0 wear AAA 4 oo OT At 4 4 * 
— . Athy =_ ——— ge 8 
9 5 — f . l = — 
= — w 3 — = * 
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72 | MULTIPLICATION: chan w. 
PD In ne by 12, as in Ex. 8. it is more Ex. d. 
| uſual, and equally eaſy, to N by ſaying, 48 
twelve times 8 make 96, and " ſerting; down the # 12 12 
6, I ſay, twelve times 4 is 48, and 9 cartied is 
37; which I ſet down, and the product is 576. 97 . 
5. If the multiplier conſiſt of the ſame figure repeated, 
a8 11 1, 222; 333, 777, Gc. multiply by the unit's fi. 
gure, and out of that product make u up the total product, 
thus · Begin at the riahe hand, and firſt take one © figute 


then the ſum of two, then the ſum of three, &c. repeating 


the operation ſtill from the right hand, as often as there 
are figures in the multiplier; then, nezlecting the right. 
hand figure, or figure in the firſt place, take the fum of 


2s many figures toward the left hand as the multiplier has 


places; and if there be not ſo many, take the ſum of 
the figures there are; then, neglecting the figures in 
firſt and ſecond place, begin at the figure in the third 2 
proceed as before; and thus go on till the laſt or left-hand 
* is taken in alone; 3 asin the following examples, 


* 


22935 Pr-by 3. 296986 pr: s 152 pr. by 


* 
6 


23220 5 total. 3378678 total. 168872 total. 


6, The; operation may frequently be rendered ſhorter 
4 eaſier,” either by. addition, ſubtraction, or a more 

ſimple multiplication ; and the caſes of this kind are fo 
numerous and various, that they admit of no limitation. 
Conſult the es I and directions. | 


Thi w. MULTIPLICATION. 
3 7 125 . 75 
642 77777... 
„„ 6312 
3296 9590 25248 
A008 OT... Don 
-—, | OV n, 


TF 
B 


52908 


I work the above PEI as s follows. 1 Is 
Ex. 1. 1 multiply by 7, and add that drodult to othe 
multiplicand, inſtead of multiplying by 8. 
Ex. 2. I multiply by 6, and out of that product I 6. 
tract the multiplicand, inſtead of multiply ing by 5. 
Ex. 3. 1 multiply by 4, and double that product for 8. 
Ex. 4. I multiply by 2; then I double, or multiply 
that product by 2, for 4; and then add theſe two pro- 
qucts (the right-hand figure of the one to the right-hand 
figure of the other, &c.), for 6. | 
Ex. 5. I multiply by 7, and double this product for 
Is 
Ex. 6. 1 multiply by 83 and, becauſe 3 times 4 . : 
32, I multiply that product by 4, for 32. 
+ Several other contractions might be added, Bat they 
are rather curious _ very uſeful. | 


m_ 


4 m= > wn, OO U9 ov SS 8ÞÞ__ 


—_ - 


8 -- 


| Select methods of multiplying. Integers- 


1. Inſtead of multiplying by the multiplier, you may 
multiply by its component parts, of by the component 
parts of the neareſt compoſite number; and to or from 
the laſt product add or ſubtract the product of the mul · 
tiplicand into the difference betwixt the 1 and 
the neareſt compoſite number. 

Thus, inſtead of multiplying by 52, you may mul- 

tiply by 9, and that product by 8; and inſtead of mul- 

tiplying by 56, you may multiply by 8 and 7, or by 7, 

4, 2; for the choice of the component parts is DT 
K an 


1 


74 MULTIPLICATION. Chap. IV. 
and inſtead of multiplying by 37, you may multiply, by 
4 and q, adding the multiplicand to the 4alt product, for 
the unit wanting in the product of the component parts; 
and inſtead of multiplying by 34, you may multiply by 
5 and 7, ſubtracting the multiplicand from the laſt pro. 
duct, for the unit of exceſs in the product of the com- 
ponent parts; and inſtead of multiplying by 68, you 
may multiply by 8 and 8, to the laſt product adding the 
product of the multiplicand into q, the difference be. 
twixt the multiplier and the neareſt compoſite number, &c, 
Here obſerve, that when three or more numbers, as 
in this caſe, are given to be multiplied into one another, 
the operation is called continual multiplication. And it is 
of no importance which of the component parts you 
make the firſt multiplier ; for the laſt product will be 
the ſame, in whatever order the multipliers are taken: 
but it is convenient that the component parts be all di- 
gits, or at leaſt but ſmall numbers, not above 10, 11, 
or 12. See the following examples, 5 


Ex. 1. . e 2 
Null. 436 436 Molt. 351 3351 
=_— 59 mn} F—+ 7 
72 —— or thus, —— 56, —— or thus, — 
„%% ù l ¼ can 
3 31391 19656 9828 
c . iy + 
| : 19656 
Multipl. 642] „%%%, ( 
„ by 34 1 : 
- 35687. © ata nt 1375 
| 48 5 | 1 of cf 
43112 add 9525] ſub. 


23754 prod. © 9350 prod. 
© | _— > Bi 


WE OS 


el O 


— 


chap. 1V- MULTIPLICATION. . 


Ex. 3. 


Multipl. 348. 5 


„ by * 
22784 
8 


2 7073 ag add : 


1392 


23661 u 


Ex. 6. ek, 


e 


2916 
1 
20412 


597648 prod. 


This method may be extended to Prey gh num- 


bers. For, 
"= Bi 
58 
100 
500 
1000 
1500 
10000 
100000 


U e 


5. 
Ho 
Fd 
5 * 2 * 5. 


10 X 10 X 10 * 10 X 10. 5 


And the component parts of the intermediate num- 
bers may eaſily be diſcovered. The conveniency and 


proper uſe of this method of multiplying will appear in 8 


Section 2. following. 


2. Inſtead of beginning with the right-hand figure of 5 
the multiplier, you may begin with the left; only take 
care to place the right-hand figure of every particular 
product directly under the n agure, as in We - 


following examples. 


i 
Multip. 4508 


by 234 


9136 
13704 
18272 


47218592. 
| | 3· Mul- 
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Jo Multiplication may be performed without any bur. 
*. to the memory, by ſetting down every lingle pro 
duct, as in the following examples. 


Ex. I. 
Here I fay, 8 times * is 16, which 1 Molt. 8742 


:- ho down; then 8 times 4 is 32, which I by 8 


| likewiſe ſet down, viz. 3 before 1 and 2 — 
- under it; then 8 times 7 is 56, 1 ſet 5 be- 65316 
fore 3 and 6 under i it ; laſtly, 8 times 8 is 462 
64, which I ſet down in the ſame manner : — 


Theſe added as they ſtand, give the pro- Prod. 69936 


duct. 


Here obſerve, that when any ſingle pro- Ex. 2. 
duct is under 10, to prevent miſtakes by Mult. 3748 
- 3 you muſt ſet a cipher in the by 26 
lace which a ſecond PRs figure would 
ave 1 Ä, 142, 

1016 
| 648 | 


Prod 9524 


The 3 attending this method of multiply 
158 is, that the addition is tedious. 

4. Multiplication may be performed by addition in 
this manner: Set the digits 1, 2, 3, 4, Oc. under one 
another, and oppoſite to 1 place your multiplicand; 
double it for 2; and to this ſum add the multiplicand 
for 3; and again to this ſum add the multiplicand for 
4: and thus go on till you have a table of the products 
ol the multiplicand by all the digits, or at leaſt as many 
of them as your multiplier requires; then transfer your 
particular products out of this table, and their ſum will 
be the total product. This method is convenient in 
| hrge operations. Sce che en example. 


TABLE 


— 


* 
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: 85946 | #5 49:2M | 5 
a 777892 i 
31113578386 "14 om 
Arg e 
% A CET © 
6] 22715676] e 
| 7 26501622 uy 34073514 | 
8! 30287568 | : ; ORE | 
' $134973514] _ . e ee 
25 | Prod. 2498145110262 


5. The Noble and ingenious Lord Napier, Baron of 
Merchiſton in Scotland, invented a method of perform- 
ing multiplication by rods; the ſeparate form of which, 
-_ the figures inſcribed upon them, are as in the plate, 
be rods, excluding the index on the left hand, and 
the rod of ciphers on the right, are juſt the ſeveral co- 
lumns of the multiplication · table ſeparated or cut aſun- 
der from head to foot; each of the little ſquares in the 
table being divided on the rods by diagonal lines into 
two triangles. The right-hand figure of every ſingle 
product in the table is placed on the rods in the lower 
triangle, and the other in the upper: and ſuch products 
as conſiſt but of one digit are always ſet in the lower 
triangle, and the upper one left blank. 7 

The rods are diſtinguiſhed from one another by their 
| top-figures, 1, 2, 3, 4, 5, Cc. making in all ten dif- 
ferent rods, beſides the index: but as the ſame figure 
may occur ſeveral times in a multiplicand, it is neceſſary 
to have three or four rods of each kind, or to have the 
— ſides of each rod inſcribed with a different ſet of 
ngures. 3 W e e | 

The rods are fitted for operation thus. To the right 
lide of the index apply a rod on whoſe top is the left- 
band figure of the multiplicand ; next to this ſet the rod 
on whoſe top is the following figure of the multiplicand , f 
„ e > 


4 
A rang, 7 er 


* 
1. N 
: 
7 
* 
* 
{| 
* F? 
- ha ' 
1 
1% 
3 > 
F 4 
* 165 
11 
1 
l 
} 
£ \ 
: j 
. 
p ( 
" 
2 
Ws 
1 
! 
10 5 
1 
N = 
1 
1 
EW 
. =, 
1 
i 
F 3: 
i 
* 7 
1 
q 
413 
1 
| 
1 
8 
1 


= ——ꝛ = 


—— oo — 


Sn IIS wn — 


. 
* p 
led 4 et nina” wr hat nngcno te ens. 
— 


—— 2 
— OY - 


—— ro ores 


—_— ———  — — —— — ——— 


wag 
—_— — 


. 
— —— — pa ů —— —_—— — — — — „ 
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and ſo on to the ribght-and figure: then right againſt 3. 
ny figure on the index, you have the product ariſi ing 
from the multiplication of that figure into the multipli. 


5 cand; but to be taken out by the help of an eaſy addi. 


tion, as follows. 
The figure in the lower triangle on the right-hand 
rod is the right-hand figure of the product; the figure 
in the upper triangle on this rod, added to the figure in 
the lower triangle on the next rod, Wet the fecond fi. 
gure of the product. Again, the figure in the upper 
triangle on the ſecond rod, added to the figure in the 
lower triangle on the rod following, gives the third fl. 
gure of the product, &c.; and the figure in the upper 
triangle on the rod next the index, is the laſt figure of 
the product. In this manner are the particular products 
taken from the rods, the fum whereof is the total pro- 
duct. See the plate, fig 2. in which the rods are fitted 


7 or ſet [PE for the number 9587. 


> N Molt „„ 
1 "Dy $47 
| | — 
3 7 on the index I find Oy 
_Againſt 4 I find. - + 
"To 3 I find | 


Total produd 3326689 ; 


6. If you make a table of the multiplicand for the di- 


gits 1, 2, 3, e the particular products may be made out 


from this ſmall table, almoſt with the ſame eaſe, as Ren 
the rods, thus. 
4 ; Suppoſe for a | mutiplicand 7894. 

TABL E. 


3 When the fiance of the multiplier i is 2, 
x | 7894 3, or 5, you have the product by inſpec- 
2 | 15788 | ting the table; when the multiplying fi- 
3 2368 2 gqure is 4, double the number againſt 2, or 
E 39470 add the numbers againſt 3 and 1; when it 


is 6, double the number againſt 3, or add 
5 the 


* 


— 2 2 


P — ————— 


— 
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the numbers againſt 5 and 1; when it is 7, add the . 
numbers againſt 5 and 2; when it is 8, add the numbers | 
againſt 5 and 3; when it is 9, triple the numbers t | 

3, Or add the numbers againſt 5s 3, and 1. 12 


JL Multiplication of the parts of lien. 


Here there are three caſes. 

1. If your multiplier is a ſingle digit,” ſet it under the 
units figure of the loweſt denomination, multiply it into 
all the parts of the multiplicand, beginning at the loweſt, 
and carrying always as in addition, or according to the 
value of the next ſuperior place, | | 


EXAMPLE. 


What is the price of 7 ons of cloth, at L. PR 8 s. 

10k d. per pack ? : : 
Here I fay, 7 times 2 is 1.4, which is 2. 45 

3 pence and 2 farthings over; I ſet down 64 8 104 

the 2 farthings, and carry 3 t the place * „„ 

of pence, ſaying, 7 times 10 is 70, and ñĩß— eg 

3 that I carried makes 73, which is 6 451 2 * 5 ö 

ſhillings and 1 penny; I ſet down the = 

1 penny, and carry 6 to the place of ſhillings, ſaying, 

7 times 8 is 56, and 6 that I carried is 62, which makes 

3 pounds and 2 ſhillings ; I ſet down the 2 ſhillings, and 

carry 3 to the place of pounds, which are integers. ' 

2. If your multiplier conſiſts of two or more figures 

multiply continually by its component parts, or by the — 

component parts of the compoſite number that comes 

neareſt to it; and then multiply the given multiplicand 

by the differenee of the multiplier, and the neareſt com- 

poſite number: the ſum or difference of theſe t two pro- 

ducts is the anſwer. | 


SY BG EXAMPLE I. 


What is the price of 56 C. 8 at L. 2: 14: 92 
per Caf 


Here the component parts are 8 and 73 for 8 x7 =. 
56: therefore, 


Multiply | 
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| Multiply firſt by 8, and that product by I. 5. | 
' 73 or, which will give the ſame anſwer, 2 14. g 


mulciply firſt by 7 Tr ow then that pro- 
duct 9 8. N 7 2 — bo 
3 . 2118 6 


— — 


255 9 ( 


EXAMPLE IT. 


12 What! is the e of 125 yards of vevet, at L. 3 Gy 4 


Per y ard? 
e 1 multiply firſt 55 6, that product 1 Se d. 


by 7, and that product again by 3: but as 3 8 4 


the component parts are various, and may _ 6 
be choſen at pleaſure, I would have had 
3 the ſame anſwer, had I multiplied by 9 X 20 10 
| JE NT 7 | 5 


— 
— 2 
— — 


| 430 10 


i X AMP L E III. 
What is the price of 67 tuns of iron at L. 18: 16: Gy 


r tun? ; | | 

Here the neareſt coinpob te num- ">. 6. d. 
ber is 64, whoſe component parts 18 16 84 
are 8 x 8; by which I R 


continually, as in the margin: then . 

I multiply the given multiplicand 150 13 8 
by 3, the difference betwixt 4 8 
and 67; and becauſe the compo- = 
ſite number is leſs than the multi- 1205 9 4 : ad 4 
plier, I add theſe two o products for 56 20 12 


the anſwer. | 


1261 19 54 


EX. 


er 


; and for the 4 yards, is 5 8 3 of * yards. = 


Chap-IV. | MULTIPLICATION. : 


65 ah E XK AMP L E W 
What | is the weight of 77 cheſts of goods, each cheſt | 


weighing c. 423214 1 „„ vn 
Here the neareſt compoſite num- C. 2. we Ws 


ber is 813 and accordingly 1 mul. EF 2 * 
tiply by its component parts &xðͥ ?6 & "9:2 A 


then I multiply the given multipli—— 

cand by 4, the difference betwixt 25 3 5 

77 and 81 ; and hecauſe the com- 2 1 
oſite number. ĩs greater than the | q 
multiplier, I ſubtra& the one pro- 232 £5. 14 Pow. fab, 

duct from the other we the an 11 2 

ſwer. | 


EXAMPLE V. 


What is the price: of 274 ww of _ at 3: 8. 4 3 

per yard ? Cn Hs 4 | 
Here I multiply con- 8 Pa” 4 5 

tinually by the com - 3 4 price of [ yard,” 

ponent parts 10x o, 5 „„ | 

which gives the price SY 8 

of 200 yards: on. 1 1. F.: 4 price of 10 a 

then, for the price of _ 46: 22 

the reſt, I work as fol⸗ — | 


lows, viz. for the 70. 16 1 "3. A price of 100 o yards, 


yards, I multiply the 
price of to yards by 


N 


I multiply the price . 11 13 4 price of 70 yards. 
one yard by 43 ant 1 4 pres of 4 ards. 
theſe three products —— 5 1 an 
_ 3 the an- - 13 4 price of 274 (yards 

wer. | 


: From is above haha may be duced a general 
and eaſy rule for working all queſtions of this kind; andis 
of excellent uſe when the 1 * to be a high 
number; vis. f 


Multiply coptinually ſo many times by 10 as there are 
L :  igures 


— 
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figures in the multiplier, fave one; then multiply the 1 
ven price by the right-hand figure of the multiplier; and 
again, the firſt product of 10 by the following figure of 
the multiplier; and fo on, till you have multiplied by all 
the figures in the multiplier, + The ſum of theſe produck 
is the anſwer. 


EAM ILE my 


What is the price of $694 5220 of cloth at 19 8. 65 d. 
per yard ? 


Sod Price 3 * So FA Priceof | 
19 64 1 Jag * 488; a L384. -;; 1 | 
3 „ 
"8 8 yds, % . © 
e 10 yl, e 586 „ og. 
+ ed N e 


— 


2 ** 


— 


. 1000 yds, x 8 = 116 13 4 ess yd, 


Price of 8624 yards 8406 16 6 


3 1. 


MORE. EXAMPLES. 


1. What is the price of 8 8yards of cloth) « at 1 3 . 4 44.2 
Anſ. L. 5: 6:8. 
2. What comes 12 reams of paper Fog at 8 s. 4 d.? 
Anſ. L. 5: 2:6. | 
3. What coſt 96 barrels, at E 1 145 74 Aa 
L. 166, 2 8. 
3 What comes 123 gallons to, at 7 8. 83 . ? Anf. 
L. 47: 10: 84. 
F. Agentleman, whoſ year ly i income is L. 250, ſpends 
daily 9's. 64 d.: How much does he ſpend in a year, or 
3065 days? and how much does he ſave yearly? Af: 
He ſpends L. 174: 2 : 84, and ſaves L. 75 : 17: 3+. 
6. What comes 9760 tuns 10 at 18 8. 7+ d.? Anf. 
1 ee 8. e LE i 
1 3. If 


= MULTIPLICATION: 13 
3. If your multiplier conſiſts of integers and parts, the 
operation is performed by-a croſs multiplication of the 


tiplicand. | 25 
The contents of makin . joiners work are frequent - 


ly caſt up by this kind of e for rr 

ing of which obſerve, tat . 
The ſuperficial content of any rectangle i is found by 

multiplying the length into the breadth; and the content 


into half the. perpendicular or height. | 
"The dimenſions are uſually taken in lineal feet, inches; 

and lines; and the jo ar is FIT by the follow- 

ing 

'R U L-E 8. 


my 4 lineal meaſure multiplied into the fande lineal 
meaſure produces ſquares of that name, Thus, lineal 
feet multiplied i into lineal feet produce ſquare feet; lineal 
inches into lineal inches produce ſquare inches, G. 


foot long and 1 inch broad, which divided by 12 quote 
ſquare feet; and the remainder multiplied by 12, produces 
ſquare inches. | 
III. Lineal feet into lineal lines produce rectangles, 1 
| foot long and 1 line broad, which divided by 144 quote 
ſquare feet; and the remainders are rectangles equal to 
ſquare inches. | 
IV. Lineal inches into lineal lines prise ſmall rect. 
angles, 1 inch long and 1 line broad, which divided by 
12 quote ſquare inches; and the remainder, multiplied 
by 12, produces ſquare lines. Rs . 3 


E XA 


In an area, pavement, or piece of plaiſter-work, in 
length 24 feet 7 inches, and in breadth 18 feet 5 inclics, 
| how many ſquare feet? | 


IS 


— 


- 


6 3  » Ws 


| © 


* 


L 2 


ſeveral po of the e 1- gh into all oe parts of the mul- 1 


of a right-angled triangle is found by multiplying the baſe 15 


II. Lineal feet into lineal inches produce rectangles, 


e . AO Aa Rs aStE ab 1 * 
- R 3 
J 


* 


4 . MULTIPLICATION: chag W. 


F. 17 85 18 * 722126 3 Þ 

1 24 224 5 = 120 | 
az] 3s 72)246(20 fby Rule II. 
14524071 12x6=72] © 


Here I multiply 18 lineal feet into 24 lineal feet, and 
the product is 432 ſquare feet; then I multiply 5 lineal 
inches into 7 lineal inches, and the · product is 35 ſquare 
inches, by Rule I.; then I multiply 18 lineal feet into; 
lineal inches, and the product is 126; and again I mul. 
tiply 24 lineal feet into 5 lineal inches, and the product 
is 120; which added to the former product gives. 246 
rectangles, each being 1 foot in length and 1 inch in 
breadth; theſe divided by 12 quote 20 ſquare feet; and 
the remainder 6 multiplied by 12 produces 72 ſquare 
inches, according to Rule II.; theſe I add to the former 
ſquare feet and inches, and find the anſwer or total pro- 
| duct to be 452 ſquare feet, and 107 ſquare inches. 
f 85 e LS 0 
In an area or floor, in length. 38 feet 9g inches 6 lines, 
and in breadth 23 feet 8 inches 6 lines, how many 
ſquare feet? TY. TR . | 
IF. in. li. V 
38 9 38 * 82304 8 


— 


c ; 12); 11(42 | 
VVV 
* 


2 1 ah 


I2X7=84)- 
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38 x6=228 1 Na  8x6=48 . 
Arb , eee 
: 144)366(2 By Rule. | 12) 10208 By Rule IV. 
J 
7 132K 6 =72) Os 
nd Best the ſum of the inches exceeds 144, I carty. 
al 1 from them to the column of feet, and ſer down the o- 
Ire verplus, viz. 98. | 
7 The operation may be rendered eaſier and merke by- 
ul. previouſly. reducing the factors to two denominations, 
& viz. inches and lines. Thus the former example may be 
46 propoſed and wrought as follows. 


In an area or floor, in length 465 inches 6 lines, and 
in breadth 284 inches 6 lines, how many _ inches 
and feet? | 


0 Inch. [in| in „ 0% 0. HERS 
1 405 ” x e 1 4 FI 
L 1.32006 _—-..: 12)4494(374 5 Ws: BY N 
| — = | 12x6=72 hi 8 
7 þ 32434108] 


The anſwer here is 132434 png <a 4 108 
"_ lines; and if the inches be divided by 144, you- 
will have 919 ſquare fect and a A's of 98 ſquare 
inches, as before. 

Or the factors may be 1 to the loweſt de- 
nomination, viz. lines, and then the product will be 
ſquare lines, which, divided by 144, will quote ſquare 
inches, and the remainder will be ſquare lines ; and 
the ſquare inches divided by 144 will, quote ſquare 
feet, and the remainder will be ſquare inches. A- 
gain, the ſquare feet divided by 9 will quote ſquare 
yards, and the remainder will be fark feet; and the 
ſquare yards divided by 36 will quote * roods, and 
the remainder will be * Yards, 


EE 
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If this croſs multiplication. be extended to the menſy. 
ration of ſolids, the content of which is found by multi. 
plying the ſuperficial content of the baſe into the height, 


depth, length, or thickneſs, the BONES muſt be. con. 


ducted by the following 


RULES 
v. Any ſuperficial meaſure. multiplied into the ſame 


. lineal meaſure produces a folid of the ſame name. Thus 
ſuperficial feet multiplied into lineal feet produce ſolid - 


feet ; ſuperficial inches eee into lineal inches pro. 
duce ſolid inches, . 


VI. Superficial feet into lineal löcher prodyct pa + 


rallelopipeds, whoſe baſe is '1 ſquare foot, and their 
height 1 inch; which divided by 12 quote ſolid. feet; 


7” and the remainder multiplied by 144 produces ſolid inches, 
VII. Superficial feet into lineal lines produce pa- 


rallelopipeds, whoſe baſe is 1 ſquare foot, and their 


height 1 line; which divided by 144 quote ſolid feet; 


and the remainder multiplied by 12 produces ſolid: inches. 
VIII. Superficial inches into lineal lines produce pa- 
rallelopipeds, whoſe -baſe is 1 ſquare inch, and their 
height 1 line; which divided by 12 quote ſolid inches; 
and the remainder multiplied by 144 produces ſolid inches. 
IX. Lineal feet into ſuperficial inches produce pa- 
rallelopipeds, whoſe baſe is 1 ſquare inch, and their 
height 1 foot; which divided by 144 quote ſolid feet; 
9 8 and the remainder multiplied by 12 produces ſolid lines. 


X, Lineal feet into ſuperficial lines produce parallelo-, 


pipeds, whoſe baſe is 1 ſquare line, and their height 1 


foot; which divided by 12 quote ſolid inches; an the 


remainder multiplied by 144 produces ſolid lines. 

XI. Lineal inches into ſuperficial lines-produce n 
lelopipeds, whoſe baſe is 1 ſquare line, and their height 
1-inch; which divided by 144 quote ſolid inches; and the 
remainder multiplied by 12 produces ſolid lines. 


EXAMPLE III. 


In a piece of timber, whoſe length is 18 feet 6 8 | 
55 ee 


nnn 


Gp. V. MULTIPLICATION: 27 
breadth 2 feet 4 inches, and thickneſs: 2 feet 3 inches, 
how many ſold feet? GH: ibn why "gs. 


. 


F. in. EEE Ion = 
18 6] 2K 612 
36 241 | 5 12)84(7 F. 
7 | : $23 


by Rule II. 


43* 31 29 RP by 4 
12) 290 F. Rule 


FFF / / / ·ů 
8 1 8 „ 7 8 A by R. 
id 74 5 | 12X482=576m)J IX. 
1011296] Fo >> 5 Re INE 

| 570. nel 

97] 216 ſolid 1 ;# 


Here I firſt multiply 18 feet 6 inches into 2 feet 4 11- 
ches, as formerly, and the product is 43 feet 24 inches 
ſuperficial ; which I next multiply into 2 feet 3 inches 
lineal, thus, 43 ſuperficial feet into 2 lineal feet produce 
86 ſolid feet, and 24 ſuperficial inches into 3 lineal in- 
ches · produce 72 ſolid inches, by Rule V.; then 43 ſu- 
perficial feet into 3 lineal inches produce 1 29 parallelopi- 
peds, whoſe baſe is 1 ſquare foot, and their height 1 
inch; which divided by 12 quotes 10 ſolid feet; and 
the remainder 9 multiplied into 144 produces 1296 ſolid 
inches, by Rule VI. Again, 2 lineal feet into 24 ſuper- 
ficial inches produce 48; which, being leſs than 144, I 
eſteem a remainder, and multiplying it into 12 I have a 
product of 576 ſolid inches, by Rule IX. | | 
Becauſe the ſum of the inches exceeds 1 728, I carry 
; from them to the feet, and the overplus 216 I ſet 
... TEE . 25 


5 EXAMPLE Iv. ; 
How many ſolid feet in a poliſhed ſtone that is 8 feet 

9 inches 5 lines long, 7 feet 3 inches broad, and 3 feet 

5 lines thick? © . ft OR e 

9 F. 


— 4 


1 > 
1 
C.._ | 
7 


ſiolid raods, the remainder being ſolid yards. 


MULTIPLICATION. can 


1 5 Rule IL | 
12)870 F. nes 
; 12x 3==36 in. 


7X52 35 in. by Rule I. 2 
* 5 S 1 
12) 15(1 7. by Rule IV. 
;olfup.” L206. 5 | 
_ 5 
63x5=315 and 10 Fo 
| ne 12x27 =324 in. ey k. vn. 
Js * 9D 297, and 44) 297 (2 F. 1 
on — N R. IX. 
43265 108, 1 in. by Rule X. 
1 — 1 99 45 and 12)495(41 in : 
193 48261 2folid 144% 3==432 lines. ; byR. vin 


* 8 — 1 222 om — 4 1 St, Bd LL 


The operation may be facilitated by previouſly redu- 
cing the three factors to two denominations, viz. inch: 
es and lines, as was done in An HL on ſuperficil 
meaſure. 

Or the three factors may be ert to the loweſt de. 
nomination, viz. lines, which being multiplied oonti- 
nznally, will produce ſolid lines; which divided by 1728 
will quote ſolid inches, the remainder being ſolid lines; 
and the ſolid inches divided by 1728 will quote ſolid 
| Feet, the remainder being ſolid inches; and the ſolid feet 
divided by 27 will quote ſolid yards, the remainder being 
ſolid feet; and the ſolid yards divided by 216 will _—_ 


_ I ſball only further obſerve, that as the rules for work» 
Ing queſtions by croſs multiplication are numerous, and 
the operation tedious, it is eaſier to convert the parts in- 
to a decimal fraction of their integer, and then work as 
ä taught i in multiplication of decimals, = ' | 


III. The Proof of Multiplication. 


Multiplication may be proved ſeveral ways, viz. by 


6 * 3 and by My out the 978. 
7 


. 1 « — N 
* f 


ob — make that the multiplier which before was the 
multiplicand; and if the work be right, you will have 
the ſame product as before; but this method is tedious. 


Fa 6 
* 
ES 


es MULTIPLICATION 3 
By multiplication: Change e places of: the fac⸗ 


2. By diviſion: When the work is right, the product 


divided 1 5 the multiplier quotes the multiplicand; or, 


divided by the multiplicand, quotes the multiplier. But 


this ſuppoſes the learner acquainted with diviſion. 
The moſt uſual method therefore of proving multi. 
plication is by caſting out the g's; which is done thus: 
Caſt the 9's out of the multiplicand and multiplier, aud 
place the exceſſes on the right and left ſides of a croſs ; 


multiply theſe two figures into one another, caſting the 


g's out of their product, if need be, and place the excels _ 
at the top of the-croſs; then caſting the 9's alſo out of 
the product of your multiplication, place its exceſs at the 
bottom; and if the work be right, the figures at . 
and d bottom will agree, or be the ame ern 5 2; 


N 


Here 1 ont the 9's out of the multi- - 7 54. 
plicand, and place the exceſs / on the |. 38 


right fide of the croſs ; then I caſt the” ——— 2X. 


9's out of the multiplier, and place the - 6032 


exceſs 2 on the left - ſide of the croſs; 226 5. 5 


next I multiply theſe exceſſes: 2 and 7  ——— + 
into one another, caſt the ys out 9h | 28652 50 
their product, and place the exceſs 5 a 


the top of the croſs; laſtly, I caſt the , 's out of the; pro- | 


duct, and place the excels 5 at the foot of the croſs: 


which being the ſame with the figure at . e 1 con- 


clude a Work to be tight. 


EXAMPLE n 


Here in 3 the g's out of I. . 
the multiplicand, and out of the 43 8 44 7 


product, I begin with the pounds 8 8X 2 


and reduce the excels to ſhillings, . ————— 

and in like manner the excels of 7 7 

the e ſhillings is reduced to pence, Hs 7A 
and 


* 


ty 


1 
! 
& | 
li. 
I 
{| 
Þ 
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and that of the pence to farthings. The multiplier 
an abſtract number, needs no reduction; but if a — 
plier be a mixt number, or conſiſt of integers and parts, | 
as feet and inches, c. the exceſs of the higher deno- 


2 mination n ken be reduced to the lower. 


W. Prafl ical Queſtions. 1 a HY 


7. The WN mulipedtion of the nine e dipits will 
give the number of changes that may be rung on nine 
| bells : How many changes are there? Au. 362880. 
2. What is the ſum, and what the difference, of fix 
dozen dozen, and . a 'Goten dozen? An Sum 936 
r 
3. What number e from the ſquare of 86 will 
leave 17 times 342 Anſ. 6818. 

4. The leſſer of two numbers is 284, their difference 
is 132; What is the ſquare of their product, and what 
the cube of their ſum? Anſ. Square of their product is 
13958004736; cube of their ſum 343000000. _ 

F. Each of nine purſes contains L. 81: 13 43 how 
much money in all? Anfe N 

6. What is the price of +1000 Phe tobacco, bo 
L- 12: 3:6 per hhd?ꝰ Anſe 12175 1. e 

7. The wainſcotting of 'a rectangular ob mesſeres | 
1 x 56 feet 4 inches about, and is 14 feet 3 inches high; 
| the door is 7 feet by 3 feet 8 inches; eight window- 
ſhutters are feet 2 inches by 4 feet 6 inches ; the door 
and window-ſhutters, being wrought on both des, are 
reckoned as work and half; the chimney, 3 feet 9 inches 
by 3 feet 3 inches, not being incloſed, is to be dedutt 
ed: How many yards of wainſcotting in the room? 
of 261 ſq yards, 8 ſq. feet, and 36 fq. inches. 

8. How many ſolid yards of digging in a cellar that is 
27 feet 4-inches long, 17 feet 8 inches broad, and 8 
feet 2 inches deep? nf. 146 folid * 1 ſold foot, 
and 2155 —— cher La | 
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CHAP. v 


3 


A 


tained in another: or, 
"Diviſion, from two 1 given, Gade a third, 
which contains unity as often as the one- ww os 
contains the other. + 

The number to be . or- en contains ha o- 


ther, is called the dividend; the number by which we 


divide, or which is contained i in the dividend, is called 
the diviſor 3 and the number found by diviſion, or which 


| expreſſes how often the dividend contains the. diviſor, is 


called the quotient or gur. 


As multiplication ſupplies the place of many additions, 


fo diviſion, which is the reverſe of multiplication, 


ſerves inſtead of 1 many ſubtractions; as will thus ap- 18 . | 


pear : Suppoſe it were required to divide 18 by 6, 
that is, to find how often 6 is contained in 18, the 12 
work by ſubtraction will ſtand as in the margin: 


the number 18. But this, by dinge 5 may be 
found at one trial: Gu e 


1 ſet che diviſor 60 dis elt of the dividend, | | 


2 
12 
6 
by which it appears that 6 is contained 3 times in 7 
6 


— room on the right hand for the quo—- © | 


tient, as in the margin; and then I ſay, How - 


often 6 in 162 Ariſe 3 times: this 3 I ſet in 225 
the quotient; then 1 multiply the quotient fi- = a 


gure 3 into the diviſor 6, ſaying, 3 times 6 
make 18; which I ſet down below the dividend, and 


ſubtract it from the n and 0 remains. 


OF 4 
32 2 1 


4 "Diviſion of anker 80 poke i | 


ORs oF: 7 $1 998 87 


* — the lefi-band part of the as idend poke off 
- "2 : "9: 


Los * £ . — 3 3 e 8 
0 — 2 WT, 7 5 £ 8 
* 5.3 1 _ « #þ 1 0 Yy 4 . "Ae 4 8 
* ; — Wis bs 3 a 
* 


2 1 v 1 8 1 . bat? 5 +7 


nnn diſcovers how often one number is eon- 5 


= * —— 


1 DIVISION. Chap v. 
the firſt Jividual, viz, ſo many figures as will contain 
the diviſor. | 
II. Aſk how often the diviſor is contained i in the di- 
dual, and put the anſwer in the quotient. 


III. Mukiply the diviſor by the figure ſet in the quo: 
| _ tient, and ſuhtract the product from the dividual. 


IV. To the right of the remainder bring down the 


next figure of the dividend for a new dividual and. then 
proeeed as before. 
The ſubſtance of theſe rules i is briefly expreſſed in the 
following monoſtich, 


Die quot? multipli ica, ſubduc, trans ferque ſequentem 


Firſt aſk how oft? in quot the anſwer make; 
4 T hen multiply, ſubtract, and down a figure take. ly 


E X AMP I. E I. | 
Here, becauſe the diviſor 5 is con Divi- Divi- Quo 
5 tained i in 8, the left-hand figure of for. dend. tient. 
the dividend; I point it off, as my 7)875( bay: | 


firſt dividual, according to Rule I.; 5 
and then I ſay, How often in 8? 7 
; Anſe 1 time; which 1 I ſet in the Lot) 
. quotient, as dirctected in Rule II.; ue 459; 
then I multiply the diviſor -7 by mis is 
quotient figure 1, and ſubtract the — 35 &; 
product 7 from the dividual 8, as di- 357 
rected in Rule III.; to the remainder — 
1 I bring down: the following figure (0) ; 


of the dividend, for my ſecond div: 

dual, as directed in Rule IV.; then 1 proceed as before; 
and ſay, How often 7 in 192 Anſ. 2 times; where- 

fore, ſetting 2 in the quotient, I multiply and ſabtraQ, 
and find the next-remainder to be 3; to which I bring 
down the following figure of the dividend, and have 35 
for my third dieidual; then I fay, How often 7 in 35 
' Anſe 5 times; which 5 being placed in the quotient, 1 


multiply and ſubtradt, and o remains ;: ſo the quotient 


is 125. 

i By reviewing the ſteps of the preceding operation, 
| qa gene, by Axiom VI. the an and . 
. 85 


0 


nt, 


| of the firſt dividual s 


LOS 


ov. - BD Fl. 6 
figures to their ſeparate ec, the reaſon of: e 


will be obvious; for,” TEA 
The ſeparate value | or ) 87 751 wat 


is 8003 and. the-ſe- · 1ſtdividual 00 ole 


— value of 1, tje 2600 f ee e 
firſt figure put in tige — „ 
quot, is 100; for rem. 100 25 total woe. 1 
as 8 contains 7, the add 70 . 
diviſor, 1 time, fo. no Tas, a 

$00 contains it 100 2ddividual 170 - 

times, and loo re- e 5 

mains; to which 1 0 3 

bring down the fol. TIES: * Lay ipento Han 2k - 
lowing figure of tge add 42, e e 
dividend 7, whoſe ſe- vas ue tt 
parate value is 70; 323 S r1—rn; 

and my ſecond divi- CERES 35 ae 
dual is 7% d aꝛ 8 

7 ĩs contained nee 3 be a ee e 


in 17, ſo it is con- 
tained 20 times in 170, and 30 remains; to which I 
bring down the next or laſt figure of the dividend 5 * 


and my third dividual is 35, in which the diviſor 7 is 


contained 5 times. Nov it is evident, that the ſum of 


the partial quots, 125, is the total quot, or a number ex- 
prefling how often me dividend - 1 contains the divi- 


for 7. IF; 15 


From the Mas" cxcmpls we may learn, that thay 


are always juſt ſo many figures in the quotient as there 
are dividuals; or the firſt dividual, with the number 


of ſubſequent figures in the dividend, is equal to the 
number of places or figures in the quotient. 

Hence likewiſe may be inferred, that no diviſor i. is 
contained in any dividual oftener than 9 times; for the 
dividual, excluding the right- hand figure, is always. leſs 


than the diviſor by:T atleaſt; and if both be multiplied 
by 10, or have a eipher annexed to each of them, the 


product of the dividual will be leſs than the product of 
che diviſor by 10 at leaſt ; - but no * figure can 


rp | 


— ' 


* 


- * 
— — 


2 Be DEviSron 0 


ſupply this defect of 103 therefore the diviſor is 90 


contained 10 times in any dividual, and conſequently a not 
- oftener than g times. 


Here too obſerve, that the right hand Gore of the firſt 


di vidual, and all the ſubſequent figures of the dividend, 


have a point or dot ſet below them, as they are brought 


_ down; which is done to prevent miſtakes, by diſtinguiſh. 


ing them, i in this * dom the nen not yet r. | 


down. 


EXAMPLE, 1 0 


"Hers, becauſe 8 
is not contained in 0 EPO 7004 11 121 x num. 
5, I point off 56 as — (700 8 denom 
my firſt dividual, and 444 


ſay, How often 8 in 


56? . Hoſe 3 which 

I put in the quo- 

tient; then I multi- 

_ ply 7 into the diviſor 

8, and ſubtract te | 

product 56 from te 

dividual; and as no: 

thing remains, | i 

bring down the next 

figure of the divi- 

dend, which bap- 

_ pens to de a eipher; 

and as 1 cannot 

bare 8 in o, A 55 

o in the. quotient; and, as 5 _ ſubrratin 
is in this caſe needleſs, I bring down. the next figure of 
the dividend 3; and as I cannot have 8 in 3, 1 put 
another o in the, quotient, and bring doun the next fi- 


gure of the dividend 25 then I ſay, How often 8 in 327 


An ; which I put in the quotient: then I multiply 
and ſubtract; and as nothing remains, I bring down 
Ne ee 5 1998 enn To _- Mey How often 1 
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vidend, * - 
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-18? Anſe 1; which I put in the quotient : then — 
tiply and ſubtract; and as nothing remains, I bring down 


the next figure of the dividend , and fay, How Ee 8 | 


in 92 Ans. 1; which I put in the quotient: then I mule 


iply and ſubtract; and to the remainder 1 1 bring down - 
the next and laſt figure of the dividend 7, and ſay, How 
often 8 in 17? Anſe 2; which I put in the I * 


then I multiply and ſubtract, and i remains. 


To complete the quotient, I draw a line on the Ane | 


hand, and ſet the remainder above the line, and the di- 


viſor 8 below it, ſignifying that 1 remains to be divided. 


by 8; or this part of the quotient may be conſidered as 


a fraction, whoſe numerator is 1, and its denominator. 
8; and the quotient thus completed ſhews, that the di- 
vidend contains the diviſor 7004? 12 1 and one eighth 


t of a time. 


Here obſerve, that not only the laſt renialbdr; but 


every other remainder, muſt be leſs than the diviſor ; for 
if it be either greater or equal, the diviſor might have 
been oftener got, and the quotient-figure-is too little. 
And ſhould any one in this caſe attempt to continue the 
operation, the quotient-figures would all be 978, the di 
viduals would prove inexbayſtible, and the remainders 


would conſtantly increaſe. 
Hence alſo learn, that if wy dividual W to be leſs 


than the diviſor, you muſt put o in the quotient, and 
bring down the next figure of the dividend; and if it be 
fill leſs than the diviſor, you muſt put another o in the 


7 


quotient, and was: dowd the following figure of the . ws 


" 2 +4 » 


2 


1 
it 
4 
|; 
4 


| 
; | 
* 
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3 Here — diviſor won ts of 36) CY F 
tuo figures; and becauſe V 
is contained in the two left- x S ee 
hand figures of the dividengd 
78, 1 point them off as m 
firſt dividual; and ſay, Ho- 9257081 
- often 3 in 7? Aſc 2, and 1 
remains; which 1 placed, or 
conceived as placed, on the 
left hand of the following fi- 
gure 8, makes 18: then I ſay, 
Can I have the following fi» — 
gure of the diviſor. 6 alſo 22 
times in 18? Anſ. Yes; con- 306 
ſequently I get 36 the diviſor. 950 55 r 
2 times in 78 the dividual! 
wherefore I put 2 in the quo-—ꝛ- 4 7). 
tient, and multiply that 2 in- 
to the diviſor 36, and the product 72 1 ſubtract * | 
the dividual 78; and to the. remainder 6 I bring down 
the following. figure of the dividend 9, for a new divi- 
dual: then I fay, How often 3 in 6? Anſ. 2, and o re- 
mains ; again I ſay, Can I have 6 alſo 2 times in 9? 
Anſe No; therefore I can have 30 in 69 only 1 time; 
vhich 1 I put in the quotient: then I multiply and ſubtract 
as before; and to the remainder 33 J bring down the 
next figure. 4 for a new dividual: then, becauſe the di- 
vidual conſiſts of a figure more than the diviſor, I ſay, 
How often the firſt figure of the diviſor 3 in the firſt two | 
figures of the dividual 33 ? Anſ. q, and 6 remains; 
which 6 placed on the left hand of the following figure 
| 4 makes 64: again I ſay, Can I have 6 alſo. g times in. 
64? Anſ. Yes; conſequently 36 can be hadg times in 
334; wherefore 1 put 9 in the quotient : then I multi - 
ply and ſubtract; and to the remainder 10 ] bring down 
the next figure 2 for a new dividual: here likewiſe, - be | 
cauſe the dividual has a figure more than the diviſor, I 


f ſay, How oftep 3 in 10? FI 35 * 1 . which 
| 1 
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1 placed on the left hand of the following figure 2 makes 
12: again I ſay, Can I have 6 alſo 3 times in 12? Anf. 
No; conſequently 36 cannot be had 3 times in 102; 5 
wherefore I try if I can have it 2 times; ſaying, 2 times 


2 is 6 from 10, and 4 remains; which 4 placed on the 


| left hand of the next figure 2 makes 42: and I again 


ſay, Can T have 6 alſo 2 times in 42? - Aſs. Les; con- 


| ſequently 36 can be had 2 times in 102 z*accordingly I 
put 2 in the quotient, multiply and ſubtrat; and to the 
| remainder 30 I bring down the next and laſt figure of the 
dividend 6, for a new dividual :. then, becauſe the divi. 
dual has a figure more than the diviſor, I ſay, How often 
Thich 3 placed on 


| the left hand of the following figure 6 makes 36: and I 


z in 20? An 9, and 3 remains; w 


again ſay, Can I have 6 alſo 9 times in 36? Anſ. No; 


| conſequently 36 cannot be had g times in 306; therefore 
I try if it can be had 8 times, ſaying, 8 times 3 is 24 


from 30, and 6 remains; which 6 placed on the left 


hand of the following figure 6 makes 66 : I again ſay, 


Can I have 6 alſo 8 times in 66 ? Anſ. Yes; conſe- 


quently 36 can be had 8 times in 306; wherefare'I put 


8 in the quotient, and multiply and ſubtract as before: 
the laſt remainder 18 is the numerator of a fraction, and 


the diviſor its denominator, to be annexed to the inte · 
gral part of the quotient; as was taught in the former 


example. 


The preceding operation points out the manner of 
procedure when the divifor conſiſts of more figures tan 
ore, viz. you muſt tak®the firſt figure of the diviſor out 
of the firſt figure of the dividual, or out of the firſt two 
figures of the dividual in cafe the dividual have a figure 


more than the diviſor : then imagine the remainder to be 


prefixed to the next figure of the dividual, and try if you 
can have the ſecond figure of the diviſor as often out of 


this number; if you can, imagine again the remainder 


to he prefixed to the following figure of the dividual, 
and try if you can have the third figure of the diviſor as 


often out of this number, &c.; but if you find you can- 
not have ſome ſubſequent figure of the diviſor ſo often 


as you tock the firſt, you muſt go back, and take the - 


, 


firſt figure of the diviſor 1 time lefs, or ſome number of 

times leſs, out of the firſt, or out of the firſt rwo figures 

of the dividval : then proceed as before, repeating the 

trial, till you find you can have the ſecond, and all the 

ſubſequent figures of the diviſor, as often as you took the 
ſt. 

But here obſerve, that if, in trying how offen the 4 
viſor can be had in the div idual, either 9, or a number 
greater than g, any where remain, you may conclude, 
- without further trial, that all the ſubſequent figures of 

the diviſor can be had as often as you took the . as 
may be thus demanſtrated. 
= Ks the ſubſequent figures of the diviſor to be the 
higheſt poſſible, that is, all 9's, and the following fi. 


gures of the dividual the loweſt poſſible, that is, all os; * 


1 3 
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again, imagine the remainder 9 prefixed to the follow. 


ing figure of the dividual o, and it will make go; now 
it is plain, that the ſubſequent figure of the diviſor g can 


be had in go, the higheſt number of times poſlible, viz. | 


times, and ꝙ will remain; which prefixed to the next 
figure of the dividual o, makes go, in which the ſubſe. 
quent figure of the diviſor g can again be had ꝗ times, 


and 9 will remain as before; therefore all the ſubſequent 
figures of rhe diviſor can be had as often as you took the 
firſt; and if they can-be had in this caſe, much more can 
they be had when a number greater than g remains. 


EXAMPLE 1V. 5 
148 it be required to diviſt e among 234 


men. 
Here 


=. 0 


: 


Chap. V. " DIV ESTOM- 99 
Here the dx Iſor conſiſis eee 
three places; and becauſe it is 234)t70948(730l. | 

not contained in the three left. 

band figures of the-dividend, I 1638 

int off 1709 as my firſt divi: :- 

dual, and ſay, How often 2 in 714 
172 Au 8, and i remains; 702 

which; placed: on the left oh he 

the following figure o, makes 128 rem. 
10: then I ſay, Can Fhave:the 22 


following figure of the divifor ' - = 
3 alſo 8 times in 10? Anſ. No; 234)2560(t0 8. 
conſequently 234 cannot be had „ ſe 7 


. times in 1709; wherefore 1 — 
try if J can have it 7 times, 220 rem. 
ſaying, 7 times 2 is 14, from + 1 
17, and 3 remains; which T2 
placed on the left of the follow- 440 
ing figure o, makes 30; I ſay * 0 
again, Can I have the following —̃ 4; 
figure of the diviſor 3 alſo 7 234) 2640011 d. 
times. in 30? , Anſe Yes; and „ 
becauſe 9 remains, I conclude, — 
without further trial, that the 300 
diviſor 234 may be had 7 times - "#244 
in the dividual 1709; ſo I put. „ 

7 in the quotient, multiply and - + 66 rem. 
ſubtract, and to the remainder . 4 8 

521 bring dowh 'the following 4 1 ee 
figure of the dividend 4 for a 234)264(Ig37 f. 
new dividual ; and becauſe this 5204" © 

dividual conſiſts of the ſame — | 
number of places as the diviſor, . (39) 


I fay, How often 2 in 7? Arſe” 


3, and 1 remains; which 1, pla- | Do. 
ced on the left of the tollowing figure 1, makes 11; 
then I ſay again, Can I have 3 alio 3 times in 11 ? Anf 
Yes, and 2 remains; which 2, placed on the left of 
„ df 235 2 = 


: * 


— -: . 5 ¹ * 1 8 ION. | 9 5 Chap. v. 


the following figure 4, makes 24; then I fay again, Can : 
J have the third figure of the diviſor 4 allo 3 times in 
24? Anſ. Yes; and conſequently 234 can be had 3 
times in 714; wherefore 1 put 3 in the quotient, multi- 
ply and ſubtract, and to the remainder 12 I bring down 
the next and laſt figure of the dividend 8 for a new di- 
vidual; but as the diviſor cannot be had in this dividual, 
I put o in the quotient, and the dividual 1 28 becomes 
the laſt remainder. E 2 

Here, inſtead of annexing the faction 132 to the inte. 


gral part of the quotient, I multiply the 128 l. which 


remains to be divided among 2 34 men, by 2c, the num- 
ber of ſhillings in a. pound, and the product 2 500 is ſhil- 
lings, which 1 divide by 234, and the quotient gives 
10 s. to each man: the remainder 220 8. 1 multiply by 
12, the number of pence in a ſhilling, and the product 
2640 is pence, which I divide by 234, and the quotient ' 
gives 1x d. to each man; the remainder 66 pence 
multiply by 4, the number of farthings in a penny, and 
the product 264 is farthings, which 1 divide by 234, 
and the quotient gives to each man 1 farthing, and r 
of a D ſo each man's thate is L, 739 n 


f. : | "$3.5 a 
. EXAMPLE. = 5 
I 341 68062 C. of goods be 105 into 00 5 equal 


lots, what will de We e 4 cach rags * I 
| Here 


— 


four places; and becauſe lt 2854 


. 
— 
a » 


1 2 8 
< - 
* 1 — 


is not contained in the four 34125 
| left-hand figures of the div: 


dend, I point off 34168 as Dit as 43062: OLE -. 


my firſt dividual, and. ſay, How - 39000 
often 4 in 34? Anf 8, and 1 


82 
a 


2 remains; which 2 placed on 45062 rem. 


the left of the following figure 4 
1, makes 21: then 1 ſay, Can [1 n ß 
I have the following figure of 4875016248 3Q. © 
the diviſor 8 alſo 8 times in 1462757 
21?. Anſ. No; conſequently , & 
487 5 cannot be had 8 times VV 1623 rem. 
in 34168; wherefore I try M;; 88 ⅛˙ Q 
I can have it 5 times, ſay ng... 
7 times 4 is 28, from 34, and 12984 
6 remains; which 6, placed 32406 
on the left of the following 

figure 1, makes 61: then 1 

ſay again, Can I have the fol 


lowing figure of the diviſor 8 1 


alſo 7 times in 61? Auf. Les; 15 5 rem. 


and 5 remains; which 5, pla 


ced on the left of the following figure 6, makes | 56: 
then I ſay, Can I have the third figure of the divifor 7 al- 


ſo 7 times in 56? Anſ. Yes, and 7 remains; which 7, 


placed on the left of the following figure 8, makes 58 : 


then I ſay, Can have the fourth figure of the diviſor 5 


alſo 7 times in 78? Anſ. Yes; conſequently 4875 can 


be had 7 times in 34166; wherefore I put'7.in the quo- 


tient, multiply and ſubtract, and to the remainder 43 1 
bring down the next figure of the dividend o for a new 
dividual ; and as I cannot have the diviſor 4875 in this 
dividual 430, I put o in the. quotient, and bring down 


the next figure of the dividend 6; but as the diviſor 


4875 is ſtill greater than the dividual 4306, I put ano- 
ther o in the quotient, and bring down the next and laſt 
figure of the dividend 2; and as the dividual now con- 
ſiſts of five places, and the diviſor but of four, I ſay, 


How 


— 


— 
- 


$8. ns 
” 


4875)45444(928521b. 


4 
—  ———_C— ——— — —— 


” 
\ * . 
. ; 
gs {Nw -» 
r „„ « * 
1 n « eb... at Ronen — 
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How often 4 in 43 2 Anſ 9, and 7 remains; which 5, 

placed on the left ef the following figure o, makes 70; 

I fay again, Can I have the following figure of the diviſor 

8 alſog times in. 70 ? Anſ No; conſequently 457; can- 

not be had 9 times in 43062; wherefore I, try if I can 

have it 8 times, ſaying, 8 times 4 is 32, which, ſub. 

tracted from 43, leaves a remainder above g; therefotk 

I conclude, without further trial, that the diviſor can 

be had 8 times in the dividual; accordingly. I put 8in 

the quotient, -multiply and ſabtract, and the laſt remain- 
der is 4062. 

Here, as in the Former: EW Kal sten of anne xing 
the fraction £853 to the integral part of the quotieat; [ 
multiply the 4002 C. which remains, by 4, the number 

of quarters in a C. and the product 16.48 is quarters; 
which I divide by 4875, and the quotient gives 3 Q. to 
each lot: the remainder, viz. 1023 Q 1 multiply by 
28, the number of pounds in a quarter, and the product 
45444 is pounds; which I divide by 4875, and the quo- 

tient gives to each lot ꝙ pounds and 489 of a pound: 
ſo the gs: of each lot is-7008 C. 3 9 4879 Ib. 


EXAMPLE VI. 


I 


If, as in Ss margin, a cipher, , ttt bo 
or ciphers, poſſeſs the right 64816)89678/201 38 2442 
hand of the diviſor, cut themoff,³ůů 2 | 
and cut off, as many figures, | 648 
viz. in this example, the figure 
2 from the right hand of ide 2387 
dividend; then divide the re 1944 
maining figures of the div: 
dend, viz. 89978, by the re. 5438 
maintvg figures of the diviſo, 68 84 
viz. 648, and you have the | 
integral part of the quotient ; - (2542). 
but to the remainder 254 an- 
nex the figure cut off trom the dividend, and you ts 
2542 for the numerator of your fraction, and the whole 
diviſor 6480 is the denominato. 
T he reaſon will appear obvious by working a queſtion p 


* _—_— * 


8 a Z D 1'V 1$10N. 105 
in this manner, and alſo at full length, without cutting Z | 


off the 'cipher or CP and then comparing the two 


opera ation 8. 5 a | : ; 
| EXAMPLE VII. {M90 

I, as in the margin, the fi- 48Þpo)g780jo(203 ff 
gures cut off from the right 1 
hand of the dividend, Ne wh 8 96 > 
be all ciphers ; in this caſe, the  —— 
laſt remainder, without regard- 5 180 
ing the ciphers cut off, is tje 144 
numerator of your fraction, and 
the ſignificant figures of the Ae: 912 GY. 
viſor the denominator, The re 


ſon is aſſigned in the doctrine of fractions. 
In like manner, if there be cut off from the dividend 
any number of ſignificant figures, with a cipher. or ei- 


phers on their right hand; in this caſe, the laſt remainder, 


with the ſignificant Gaures cut off, make the numerator 
of your fraction; and the ſignificant figures of the di- 


viſor, with as many ciphers as the number of ſignificant 


figures cut off from the dividend, make the deno- 


minator. Thus, if, in the above example, the figures 
cut off from the dividend had been 50, the numerator 


of your fraction would have been 365, * the denomi- 
nator 480. N N 


MORE EXAMPLES. 


* 68)4768943(. . 740) 63800935 
397)8620094( | B89000)8765432000( 


1679)9437856( 1 2530000)J3350436741 ny 


centractions, and Jt 2 ways of working Divif on + 
._" __ 1 5 


1. To divide any number by 10, 100, 1000, &c. 


you have only to point off for a remainder as many fi- 
gures on the right hand of the dividend as the diviſor 


has ciphers, and the other figures on the left of the 
point or ſeparatrix are the quotient. Thus, 7489634 


divided by 10, meu 1000, &c. ſtands as follows. 


. 


+ 
— — _—_— 
— ——— —— — e — — — 2 — — — - 


5 1 v 1 8 M Chap, y. | 


f 0 
„„ Quot. rem. 
5 1000748963 34 
100007 489.634 | F 
= * 10000)748. P f 
W 3 l 


| 3 If the figures of the diviſor are all Gs or alt ex. 
cept the units figure, as 9, 99» 099, 98, 99757 9998, 12 


Sc. work as follows. © f 

| _ * Find a new diviſor, by annexing to unity as many ci- 
phers as there are figures in the given diviſor, ſubtract | 
the given from the new diviſor, and the remainder or p 
differences the complement. Divide the given dividend d 


© by the new diviſor, viz. point off ſo many figures on 4 
the right hand as there are ciphers in the ſaid diviſor; the 
figures thus pointed off are to be eſteemed a remainder, Þ 
and the other figures on the left hand are to be accounted 4 

2 quotient; then multiply this quotient by the comple- ti 

ment, placing the units of the product under the units of 

the former remainder; again, divide this product by the 6 

new diviſor, by pointing off from the right hand the ſame de 
number of figures as in the former remainder, and the fi- 

gures to the left are to be eſteemed another quotient ; Fe 

| Which quotient you are again to multiply by the comple- ; 

ment, and divide as before. And in this manner proceed 2 
: till the laſt quotient is nothing; then add as in addition 
oOfiintegers, obſerving the carriage from the left-hand co- 


lumn of the remainders; to the remainders add the pro- 

duct of the ſaid carr iage and complement, and the ſum 

is the total remainder; and the ſum of the ſeveral quo- 
_ tients is the total quotient required. | 


| EXA MPLE I. 
Divide 74698 . Ke 


New diviſor 100, pr We 98 
8 Given diviſor N. A4. & 
Zo 3 5 12 3 


Complement +; 2, 
| Tot. quot. 762.18 4 4 12 tot. rem. 


, cmi © 2x2 c * 
5 8 N EX. 


j 
! 


av. DIV1S10N: 105. 


EXPLICATION. 


Firſt, to unity I annex two ciphers, becauſe the given 
diviſor conſiſts of two figures, and fo the new diviſor is 
100; from which I ſubtract the given Ane 98, and 
there remains 2 for the complement. 2 

Next, 1 divide the given dividend by the new diviſor, 
viz. 1 point off 98, the two figures next the right hand, 
for the firſt remainder ; and the * on the 1 name - 
ly, 746, is the firſt quotient. © 

Then I multiply the ſaid firſt quotient 126 by the com · 
plement 2; and by the new diviſor I divide the pro- 
duct 1492, viz. 1 point off 92 for the ſecond remain- 
der, and 14 is the ſecond quotient. 

Again, I multiply the ſecond quotient 14 by the com- 
plement 2, and the product 28, divided by ioo, gives 


— 


28 for the third remainder, but nothing to the quo- 


tient. 
Then I add the ſeveral emaladirs and quotients, and 


find the total . amounts to 762, and the remain- 
ders to 18. 

Laſtly, I mabtiply- 2, hs carriage from the left-hand 
column of the remainders, by the complement 2 ; and 
the product 4 I add to the remainders 18, and the ſum 
22 is the total remainder, 


EXAMPLE Ib: 


Dis 84967 5321 by 994. 
New diviſor _ 1000 
_ Given diviſor | 994 


complement 3 


1000) 849675. 321 
2 Sage ood 5 x 6 


30. 588 = 5098 x 6 
: EE 180 = 30 X 6 


Total A 8 7 139 20 + 6.= 145. to. rem. 
5 Carriage 1x6 Complement == 6. | 


0 „ 


— 
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The ſum of the remainders by itſelf, or with the pro. 
duct of the complement and carriage, may ſometime: 
happen to be equal to or greater than the given diviſor; 
in which caſe their difference is the true remainder; 3 and 
you muſt add 1 to the ſum of the quotients; as in the 
* I 


= EXAMPLE II 
Pie 4769649 by 997 · 


New diviſor 1000 1000) 47 60-649 _ 
Given diviſor 997 Pin I 4-307 = 4769 x 3 
* — 14 * 3 


complement 8 


Ckà5., f VV 8 


* * ſum of rem. 
et! 1-997 given diviſor, 


a a, 


Tot. en 4784. i true rem. 
4 Carriage o x 3 Comp. = 0: 


When the given diviſor is all g's, as 9, 99, 999, k 
9999, &c. the complement in this caſe being 1, you 


have only to transfer the ſeveral quotients toward the WW » 

right hand; as in the following 4 455 : 

CF : 

| Divide 437980642 tt 162-3 113-7 0 q 

New diviſor 10000 = = 

| _ Given diviſor 9999 | r 

| | Compi ement 1 5 FE 1 

| 70000) 43780-6425, 333 5 0 

43-7980 - 3 5 b 
„ 5 


Quot. 738024 4448 + 1 = 4449 tot. rem. 
Carriage 1 x i Comp. 1, to be added to the ſum of 


the remainders. 


The reaſon of the preceding operations is obvious. 
For the quotient of any number divided by 109, is found 
by pointing off the two figures next the right 7 | 
'Thus, 


Py . 


ee (we 2 


Chap. V. 55 DIVISION. PT 105 8 


Thus, 47856 100, is 478.56, viz, 478 is the quo- 


tient, and 56 the remainder. But 478 x 90 wants 478 
of 478 Xx 100 wherefore the number 478 on the left of 


| the ſeparatrix is to be conſidered not only as a partial 


quotient, but as the difference betwixt the foreſaid two 
products: which difference, being again divided by 100, 


ſtands thus, 4.78 ; but 4 x 9g wants 4 of 4x 100; where» 
fore this 4 muſt be added to the remainders, Again, 


the carriage from the remainders not only denotes the 
number of hundreds carried from them to the partial 
quotients, but alſo the exceſs above the gy's carried thi- 
ther; wherefore this exceſs-muſt be added to the remain · 
der, in order to complete it. 

Hence, if the diviſor be 98, every Ace, as we : 


as the carriage, muſt be doubled; and if the diviſor be 


97, every difference, as well as the carriage, muſt be 
tripled, &c. that is, multiplied by the complement ; and 
if the laſt remainder be equal to or exceed the given di- 
viſor, 1 muſt be carried from it to the quotient. | 

For the like reaſon, if the left-hand figure of the di- 
viſor be any digit under 9, and the other figures all g's, _ 
as 79, 899, 6999, Cc. you may work as follows. 

Add unity to the given diviſor, and the ſum is the new- 
diviſor ; by which divide the dividend and the ſeveral 


| quotients ſucceſſively, till nothing remain; then add the 


remainders and quotients, obſerving to carry from the 
remainders the quotient ariſing from the ſum of their 
left-hand column, divided by the left-hand figure of the 
new diviſor. Here obſerve, that the left-hand column 
of the remainders is that which has as many figures or 


places on its right hand as the new diviſor has ciphers. 


ERA NM L 


Divide 479837 56 by 599. 


New diviſor 600, Complement I 
600) 4798 37- 56 
7997 2-556 | 
I 33-172 = 79972 = oo 
13328 I 33 ＋ 000 


Quotient 30¹ 00.261 + 12 262 tot. rem, 


Carriage 1Xx 1 Comp. 21 „5 
0 2 1 Here 


108 . pIVIS ION. Chap. v. 55 
Here the ſum of the left-hand column of the remain. | 
ders is 8; which divided by 6, the left-hand figure of 


the diviſor, gives 1 of carriage, and 2 of a remainder; 
and the carriage 1 x 1 comp. * 1 to be added to the 


m of the remainders. 


"EXAMPLE: 92 
| Divide 1936820 by 3999- 
| 4000) 1936. 820 


70 820 
5 484 


Quotient 484. 1304 tot. rem. 
Nee * I e e = © 


3. When the diviſor is a fi ngle digit, or when it may 

be reduced to a digit by cutting off ciphers, the opera 

tion may be performed mentally; and in this caſe it is 
convenient to ſet the quotient under the dividend, fo as | 

its left-hand figure may ſtand under the right- hand figure 

of the firſt dividual ; and the remainder may be ſubjoin- 

ed by way of fraction to the quotient ; ; as in the follouw- 


- 48545 quot. 1348 quot. 38 34 quot. 
| 4 This 


ing 44 9255 5 
$* Ex. * ; 7 Ex. 2. 5 5425 Ex. 3. : ; | 
| 2) 568 | 1 3) 693 Ot | 
284 quot. 5 231 quot. 5 quot. 
Ex. 1 | Ex. $i po Mr Bet | 
4) 672 e „„ Le” 
168 quot. | 8914 quot. = 9922 quot. 
l JJ ͤ OO Cy EY 
q 250) 37815 4lo)53l7 Joo) aas 
| 
| 


* 
16 
0 


= 


_- 
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This method may alſo be profitably uſed, when the 
diviſor is 11 or 12, or when it is 1 r "or 12 with X cipher | 
or 1 annexed. | | ! 


«* 


11) 561 17067 | | 12)288 
51 quot. . 5 791 quot. | 12722 85 24 quot. f 
| Ex. 4. 7 Ex. 5. EE Ex. * N 
12)342 110074803 _ 12þ0)45|78 
2872 | ? 68 TIS quot, 37708 — 


th When the Knife 3 is the product of two or more 


factors, or component parts, the given dividend may 


be divided by one of theſe factors, the quotient by an- 
other, the ſecond quotient by a third, &c. till you 


have divided by every n ; the laſt quotient is the 


anſwer. 
EXAMPLE 3 | 
| Divide 409248 F | Sa " "Or, 


Becauſe the diviſor 84 3) 409248 | 12 x 7 = 84 
may be conſidered as the = - | and therefore 


product of 3 x 4 x 7, I firſt 4)136416 | 12)409248 _ 


divide 409248 by 33 and = Es x: 
the quotient 136416 I divide 7) 34104 | 7) 34104 
by 4; and the ſecond quo- — — 
tient 34104 J divide by 77; 4872 ä 
and the laſt quotient = ; 


| is the anſwer. 


If there be a remainder in iv or any of the meine 5 


the total remainder is found by ſubtracting the product 


of the given diviſor and laſt quotient from the given di- 
vidend. Or rather let it be obtained thus: Multiply the 
laſt remainder into all the preceding diviſors continually, 
adding the ſeveral remainders to the products of the divi- 
ſors to which they Nel and the laſt product is the to- 
tal remainder. 7s | 

. E Re 


YER DpIVIS ION Chap, 


18 "EXAMPLE n. 


Divide 234786 by 168. | 
Here the factors, or compo- 5234506 15 
nent parts of the diviſor, may — Rem. 
be 4x7 x 6; ſo I divide firſtby 7) 58696 2 
4; and 2 remains; then I divide | 
by 7, and 1 remains; laſtly I di- 6) 8385 1 
vide * 6, and 3 remains. | 


1397 3 
Total rem. go 


Complete 1 : 
| quotient. 397 788 


Now, to find the total remainder, 1 multiply the 


laſt remainder 3 into the immediately preceding diviſor 
7; and to the product 21 I add 1, the remainder belong. 


ing to that diviſor; and the ſum 22 I multiply by the firſt 


diviſor 4; and to the product 88 I add the firſt remain- 


der 2; and the ſum go is the total remainder. So the 


complete quotient is 13975. 


The reaſon of collecting t the total remainder in this 


manner is obvious. For the laſt quotient multiplied back 
continually into the ſeveral diviſors, (that is, into the 


component parts of the given diviſor), produces the gi 
ven dividend, leſſened by or wanting the total remain. 
der. And in like manner, the laſt remainder multi- 
plied back into all the diviſors Prior to it (taking in tbe 
particular remainders that occur in the ſeveral diviſions) 


will produce or make up the total remainder. 
E X AMP L E III.. 
Divide 7427 by 24. | 
Here the component parts of 977 


the diviſor are 3X4 X 2; ina — Rem. 
nothing remains in the laſt diviſi on, 4) 2475 2 
the total remainder is found by 1 075 ors = 


multiplying. 3, the laſt remainder, 

into 3, the preceding diviſor, and Quot. 09 

to q, the product, adding 2, the Total rem. 11 

remainder of the firſt diviſion. Complete 5 5 
| quotient. . 5 


E X- 


CCC F . 


r DIM Haha xn 
EXAMPLE w. 


Divide 20612 by 56. | TY 
Here the component parts of the _ 7)2061 2 


diviſor are 7 x 8; and as 4 in the _' —— Rem. 
firſt diviſion happens to be the laſt i $3204; 4 
and only remainder, there is no prior „„ 
diviſor into which it can be multi- „ 
plied; ſo this 4 is the total remain · Tot. rem. 4 
en | Complete + 

i 5 : | | quotient. 33 6875 


E X A NM P L E V. ” 

Divide 7842 by 42. 55 

Here the component parts of the 67842 
diviſor are 6X7 3 and as 5, the on- — 
ly remainder, is in the laſt diviſion, 7) 1 37 
the total remainder is found by — Rem, 
- multiplying it into the preceding 186 5 
diviſor 6, and fo the fraction is $3, Tot. rem. 30 
Or rather, when the only remainder 1 186282 
happens in the laſt diviſion, make quotient 672 
it the numerator, and the laſt di- a 13865 
viſor the denominator; and ſo the 1 
fraction here will be 5, which is equal in value ro 32; 
as will appear in the doctrine of vulgar fractions. 

If the given diviſor conſiſt of any figure repeated, as 
222, 333, 444, 5555, Gc. the component parts may 
be 111 Xx 2, 11I X 3, III X 4, G o. 


E X A MP L E VI, 
Divide 7894 3 FA 444. 


= 


Here 


5 * 


-- DIVISION. 


; : 4) 
Vere the eompo- 21 5573015 E 
nent parts of the divi- Rem. 
ſor are 111 *ͤ 4; and 777 1 
the total remainder is — Total rem. 355 
made up as formerly, 124 Complete Eo: 
e REN 3 quotient | 741 
and 333 22=355. 7 — 
6 0 „ 
111 - 
„„ 22 


In diviſion the operation may ned be render. | 
ed more ſimple, if you divide both diviſor and dividend 


by any number, or numbers, that will divide both with- 
out any remainder; and when by this method you can 

bring them no lower, divide the remaining dividend by 
. the remaining diviſor. 


„. 


Divide ie by 468. 


Here 1 divide 1 692 | 
both diviſor and di:! 
vidend twice by 2, 468 39 13 | 

and again twice by | 
3; and as I cannot proceed in this manner any Further, 
without a remainder, I divide the remaining dividend 47 
by the remaining diviſor 13, and the quotienr is 3 
If, by this kind of procedure, the diviſor at laſt dwin- 
dle to unity, the laſt dividend is the Os | 


BLAME LE IU 
Divide 7896 by 84. 
Here I divide 7896 | 3948 
twice by 2, then — | —— 
by 3, and next by - B41 a2: 
7; and as the | 
viſor is now reduced to mig, the dvidend 94 becomes 
t the quotient. 
| | - This 


— —  —_—— 


846 2] 141 47 (8 


234117 


1974 2 658 


* 7 
4 * „ 
1 
— * 


— 2 —— wn, / 


wy wo 


* 


* 


* 
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This method may likewiſe be uſed when the di vidend, 

or diviſor, or both, are continual products, expreſſed by 
the ſign of multiplication betwixt the factors. Only ob- 
ſerve, that in this caſe the like number of factors above 
and below muſt be divided by the common diviſor ; and 
if any factor occur bath in the diviſor and eee it 
may be daſhed in both. _ 


EXAMPLE 1, 


Divide 12 x 36 by 18. 

In the firſt ſtep I di- 12 *ͤ 36 
vide 18 and 12 by 63 — ] 
in the next I divide 3 18 2 15 
and 36 by 3; then I mul- e | 
tiply 2 into 12, and the diviſor- being reduced t to unity, | 
the product 24 is the quotient. | 


E X A M P L. E 
Divide 8 x 72 x 48 by. 4 24K 72. 5 


TR 


2 362 12 


Here I firſt TX JIN 2 2 * 12 24 
daſh the factor 90 
72, both in the 4 24 C7 4 24 | 1 x 6 


diviſor and di 

vidend; then I divide the two remaining factors, both 7 
above and below, by 4; and ren to gr I into 

6, and 2 into 12, G «1 


EXAMPLE v. 


Divide 5 x 49 x 3 x 17 by iy xXx 35. 
Here I daſh the 2 |= 1 


factors 17 * 3 * 5, — 
both in the diviſor 17x 3x N 35 
and dividend; and | 
then divide by 75 Sc. 
6. In computations or e that require the 
frequent uſe of the ſame diviſor, the operation may be 


rendered more eaſy and expeditious, by making a table 
. 5 | — - "7 


by 
1— 


, - EvVI1Sron 


n — — * 
% 


Chhap. v. 


of the products of the diviſor into all the nine digits ; for 
then you have the quotient-figures, and their Produ, 
into the diviſor, by inſpection. | 


EXAMPLE | 


Divide 47896845 by 748. 
748)a7896845(64033 


TABLE. | | 4488 . $4 
1748 : 3016 
21496 222 
312244 r 
XY ow : 2484 , 
* 2244 
644 N ing 
2152366 _ 
N or po 


Kelect methods of dividing Integers.. = 


The method of dividing integers hitherto explained i is 
generally uſed, as being the plaineſt and beſt; but yet a 
great many other methods axe praQtiſed; the chief of which 
1 ſhall here explain, by 1 25 a 8 example ſix dif. 


ferent 19975 
1  34)72685(213 
; 1. Here the products of the quo. 46 
tiient - ſigures into the diviſor are not ſet w— 
down, but ſubtracted I from the 128 
h dividuals. . — 
j (27) 


bore the dividend, and the remain- 34)7 2685 dividend. 


ders only ate ſet down; wick 
with the ſubſequent figures of the - 4 
_ dividend make up the ſeveral divi- 03-3 Fo 
duals. | od 
RM , (22). .. 
3. Here the n is placed 12062 
below the dividend, and the ſeve- 4260 © 


ral remainders are ſet above | it. 34)72685 dividend. 


2137 quotient. 


4 Here the - oh of the quo 122 
een into the divifor are ſet 426067 
below the dividend, and the ſeveral. 34)7268 5(2 137 
reminders above | it. ' 68 

5 e ee 
5 1 
238 


5. Here too ths Noel of the 1 
quotient-figures into the diviſor are pla: | 


ted under the dividend, and they, 3 RY /- - 
#8474 


well as tbe dividuals, are daſhed 5 

cancelled as you ſubtract; which helps 303 
to prevent confuſion or miſtakes i in the 177 
operation. 1 


6. Here the diviſor is 1 . 1702 55 
he dividend; you multiply and ſubtract #Z8(7 
at once, and cancel as | before, | 0a 37 
- Fm 1 i 31. 
* 


II. Divife on of the Parts of hire | 


Haw there are throd caſes. 

I. If the diviſor be a digit, by it divide the integers 
of the dividend, reduce the remainder to the parts of 
the next tnferior denomination, and add it, when thus 


reduced, to the ſaid parts; then divide the _ redu- 


: * 


1 5 cing 


2 


0 DIVISION. - „ 
2. Here the quotient is placed Y 2137 quotient, . 


116 DIVISION. ö 
eing and adding the remainder to the Parts. of the fol. 
lowing denomination, &c. 

Note. If. the integral part of the dividend be leſs than 


the diviſor, you mull, in the firſt place, reduce it to the 
parts of the next denomination. 


EXAMPLE I. 


If L. 274: 13: 8 : 3 be equally divided my = 


men, what will each man's ſhare be? ; 
Here I firſt divide the in- L. 5. d. . 


tegers L. 274 by 8, and the 8)274 T3 8 3 dividend, A 


quotient is L-34, and IL. 2. 34 68 28 quotient, 
remains; which reduced to 5 

the next denomination makes 40 ſhillings ; ; and theſe 
added to 13 ſhillings make 53 ſhillings ; $ which divided 
by 8 gives 6 ſhillings to the quotient, and 5 ſhillings re- 


mains; which 5 ſhillings reduced make 60 d. and 60 d. 
added to 8 d. make 68 d.; which divided by 8 ous 8d, 


to the quotient, and 4 d. remains, Sc. 
The operation may, if you pirate, be drawn out at 
large; as in the following | 


"EXAMPLE II. 


I C. 43: 2: 8 of tobacco be made up into 5 equal 
bhds, what will be the neat * of each hhd? 


Here I divide the C. 43 by © 2. . C. A. . 


5, and the quotient is C. 8, 95 2 8 0 8 2 24 
and C. 3 remains; which re- 40 

duced and added to the 2 2. —_ 

makes 14 Q. which I di- z rem. 

vide by 55 wes 8 


; Chap. v. 


# 
N —_— 


% 
4 wi cc. el. rt a— — a « 


nn NINE wp 
2. If the divifor conſiſts of two or more figures, and 
be a compoſite number, reſolve it into its cox 


parts, and divide the given dividend by one of theſe 
parts, the quotient. by another, &c. and the laſt * : 


tient 1s the anſwer. 1 


EXAMPLE 2 


If 54 pieces of cloth coſt 'L. 526. : 112: 5, what is 


that per piece ? 


Here the component parts * 6. d. KH, rem. 
are 6x 9, fo I divide by 6, and G - = 
the quotient by 9; and the laſt 9g) 87 15 4 8 
remainder 1 multiplied into the fe 9 5 0 . 
preceding diviſor 6, produces 6; 

to which I add 2; the remainder bend to that divĩ- 
fon, and the ſum 8 is the total remainder Ge 


is rr · 


EXAMPLE S 


If 1 c. or 11 2 lb bY be valued at L. 76, 18 5 
8 d. what is that per lb? 


Here the component parts L. 1 4. rem. 
are 7 x g X 2, by which I divide 7)76 18 3 


continually, and make up the 8) o ** 9 „ 
total remainder as before. 2 8 a 0) 
Of 13 8 37 


But if the diviſor be not a compoſite number, work 
as in the eee 80 et 


— 


T4 XBL x as 


73 perſons go equal ſhares in an adrenture, which 
coſt L. 3648 1 os 4:2: "Warn is each perſon's ſhare ? 
> : 3-Bi 


» 1 1 
% Y Py 
1 . 
* 4 % :, 
- 9 - 
— 
— A — r 7— Ä ˙ ü 163—Ü(5jçỹ“. 


o the fraction 88 


* 


— ak. 


——  - —¾ 


! 
1 
1 
5 
; 
7 
[ 


ns DIVISION. | Chap, 


- 198 2 | 4. Y 3 d. 5 2 A * 4. 4d. f 
7368 an... Aerts. e 2(49 19 7 3% 
292 1420 576 28 1 
„„ 06 ages 2 
657 „„ "of vp 5 
71 rem. 705 egen. (590 
. 
1420 . 48 rem. Tor.” 
+ 56. 
49. 8 7 
576 . 


3. If the diviſor conſſ f of inte . and parts, reduce 
both diviſor and dividend to the fame denomination, and 


then e as in diviſion of integers. 


EXAMPLE * 


A i diſtributes among ee people L. 205 
58s. ; . 6 d. N WES che number of 
the poor? 

Here 1 0 both the divi- . d. IL. 4. 

ſor and the dividend to the 7 6. 20 5 


ſame denomination, viz pence, 12 20 

then I divide, and the quotient —— 

54 is the number of poor _ 90 d. 405 

ple, or it is a number denoti . 
— often 90 d. is contai r 
9 . 
| Go Te 40 

910)486ſo( 
Anſ. 54 perſons 


25 „ 


Chap. v. p 1vIS ION. 00 
f EXAMPLE . 
| The content of a rectangular floor or pavement is 


452 ſquare feet, and 107 ſquare inches; the breadth is 
| 16 feet and 5 inches: What is the length a 


Here reduce the di - F. in. A. H fins Bt 
vidend to ſquare inches, 18 '5 452 107 


and the diviſor to lineal 12 144 
inches; then I divide, — 3 | 
and the quotient 295 is 2100 1808 
lineal inches, agreeable 18 13808 
to the rules laid down in —— 452 5 ; 
croſs multiplication. 062; 1 in. Fin. 
* pets an teh 7 
| 442 | 
1999 
e 1105 
d — 1105 
More examples, in all 4 parts of diviſion, may be 
| had, by rr the le of ee | 
„ 7 
f 


III. The Proof of Divif one. 


Diviſion may be proved ſeveral ways, viz. by multi- 5 


plication, by diviſion, and by caſting out the 9ꝛss. 
1. By multiplication : Multiply the quotient by the 
diviſor, or the diviſor. by the quotient ; and the product, 
. with the remainder added to it, will be equal to vs divi- 
dend : Or take the products of the quotient - figures into 
the diviſor, add them in the order they ſtand under the 
dividuals; and their ſum, with the remainder, will be 
equal to the dividend. + 
2. By diviſion : Divide the e of the dividend 
and remainder by the yney and your next i f 


V2 


A vive s 10 N. _ Gan 


VUuill be equal to your firſt diviſor, without any remainder, 
| But this method is tedious. 2 

3. By caſting out the g's : Caſt the g's out of the di. 

viſor and quotient, place the exceſſes on the right and 

left fides of a croſs; then multiply theſe two figures in. 


to one another, and caſt the o's out of their product; 


add the exceſs to the remainder; and, caſting out the 
9's if need be, place the ſum or exceſs at the top of 
the croſs ; then caſt the 's out of the dividend, and ſet 
the excels at the bottom. If the work be right, the fi. 

res at the top and bottom of _ 'erols will * or 
be the ſame. 

Theſe methods of proof are a proper 0 to the 
learner in ſchools; but, in buſineſs, the only proof uſed 
is a careful revilal of the operation. 


IV. Practical Queſtions. 


1. What number, multiplied by 74308, will produce 

28534272 exactly? Anſ. 384. 

2. What number, divided by 87424, will quot 
478 3, and leave a remainder equal to a fourth part of 

the diviſor ? Anſ. 418170848. 

3. The ſum of two numbers is 4940, the greater is 
4572 : What is the leſſer, what their difference, what 
their product, and what the quotient of the greater di 
_ vided by the leſſer ? Anſ. 368. 4204. 1682496. 12328: 
4. The'remainder of a diviſion is 649, the quotient 
113, the diviſor is the ſum of both, and 24 more: What 

is the dividend? Anf. 89467. | 

5. There are two numbers, the greater is 24840, 
which divided by the leſſer quotes 72 : What is the leſſer, 
what the difference of their ſquares, what the ſquare. of 

their ſum, and what the cube of their difference? _n_ 
345. 61690657 5. 634284225. 14697 221007375. 
6. If Le 768 be divided equally among 36 men, what 

will each man's ſhare be? Anſ. L. 21: 6:8 _ 
1'7, What is the value of 1 yard of cloth, when 84 
| yards of the ſame coſt L. 36: 13:3? 4nſ85s.8d. 3t. 
Be A privatcer takes a pr ize to the value of L. 285 U, 4 


gh. » WW 


. 1 vi $ 1 G N. > 


der v. 


of which the captain gets Nx. each of ſix officers * of 


the remainder, and the private men, being 45 in num- 
ber, get the reſt equally divided | —_ Fhely : What! is 
each man's ſhare? . * 


Anſ. Each officer's ſhare | 4 Rs I ol, 10. 74 | 


Each private man's ſhare Sali apts” £275 4 
9. Suppoſe a perſon in ten years ſpends of his own 


1.2346: 18 : 6, and of contrafted debts to the value 
of L. 132: 7:8; What is bis Pw wu years. mu 
month, fiat week, mo pers * 


- 7 £ : 
a » 1 8-2 7 3 fs 
5 + F 4 ® : 5.4 & 4 1 1 3 8 7 ; 
- 0 
» * * . x = # — - ” 
- * * 4 . * *. 4 # 
* N 1 


(Per year | as — 2247 4 Ts 5 
IF [Per week —— — 415.4 9h 
Per dey. nnn 3 73815 


10. The planet Metciiry rial coma the: ſun in oY 
days: How many revolutions will be perform i in 41 years 8 


and 219 days? Anſ. 73 revolutions. 


11. How many bricks, g inches long and 4 inches 
broad, will floor a room that is a8 feet wide and 24 feer 
long ? Anſ. 1728. bricks, 

12. A rectangular floor contains 919 ſquare feet, 98 


ſquare inches, 108 ſquare. tives s and the length of it is 


38 feet, ꝙ inches, 6 lines: What is the Wannen Pi. 1 
23 feet 8 inches 6 lines. 5 ; 
13. The content of a parallelopiped i is ro: folid yards 
: ſolid foot and 1024 ſolid inches; the length of it is 
27 feet 4 inches; and breadth 17 feet 8 inches: What 


is the thickneſs or r depth 4 8 8 feet 2 inches. 


baia | "7 N. 


Y 
ö 
| 
7 

-w 


REDVETl on. ch. 


n A r. vw 
REDUC-TION, 


one name or denomination to another of the ſame 


Na teacheth how to. bring a FE of 
v 


ue; and is either deſcending, aſcending, or mixt. 
I. Reduction deſcending brings a number of a higher 
denomination to a lower, when the lower is ſome aliquot 
part of the higher; as pounds to ſhillings, pence, or far. 
things; and is performed by multiplication. 

II. Reduction aſcending brings a number of a lower 
denomination to a higher, when the lower is ſome aliquot 
part of the higher ; as ſhillings, pence, or farthings, to 
pounds; and is per formed by diviſion, 

III. Mint reduction brings a number of one denomi- 


- nation to another, when the one is no aliquot part of the 


other; as pounds to guineas; and requires the uſe of 
both multiplication and diviſion. 

In treating of reduction 1 ſhall ſhow its application to 
money, and to the moſt uſual ſorts of weights and mea · 
| ſures; in doing of which 1 ſhall conjoin reduction de- 
| ſending and aſcending, the one ſerving as a proof of the 
other; and ſhall afterwards treat of mixt ae 


| itſelf. 


In working reduction, of whatever kind, the follow- 
ing rule is to be obſerved, via. 
Multiply or divide as the een bf coin, weights, and 
_ meaſures, direct. | 1 


 Redufion un deſcending 420 aſcending. 


1 MONEY. 


Queſt. 1. In 6 472 how many N pence and 
— N ; ; x *a 
| Thi 


a R b v 0 Px ro N. 


This reduion | is deſcending g. 685 4 
I multiply the pounds by 20, be- 9440 illings, 
caule 20 ſhillings make 1 pound, * 
and the product is ſhillings : _ — Þ 
"I multiply the ſhillings by 12, be >. 1888988 © 
cauſe 12 pence make 1 ſhilling, and 944 
the product 18 pence 1 laſtly, I mul- — 
tiply the pence-by 4, becauſe 4 1 13280 pence. 
. farthings make 1 penny, and the „ 
8 product 1 is * 202 La 


2% 

Proof by Reduflion eending. | 
In 453120 farthings how nany pence, tillings, and 
unds? | 


Here 1 divide the farthings by 304 53120 farthings, | 
4, becauſe 4 farthings make 1 
penny, and the quotient is 12)11 3280 pence. 
' pence : then I divide the penee@— = | 
by 12, becauſe r2 pence make 2[0)944ſo * 
1 ſhilling, and the quotient is 

ſhillings: laſtly, I divide the 472. pounds, | 

ſhillings by 20, becauſe 20 

ſhillings make 1 pound, and the quotient is pounds. 

Note 1. To reduce pounds to pence at one operation, 

multiply by 240, the number of pence in 1 pound. 
Note 2. To reduce pounds to farthings at one opera- 


* 


tion, Ng by 191 the I of farthings in 1 


pound. 
Note 3. To reduce ſhillings to farthings at one ope- * 


— multiply by 48, the number of farthings | in 1 
illing. 
1᷑ ſhall here reduce to farthings the L. 472 in Queſt b. 
by theſe notes 3 
| EO: 22 Ef By 


453120 Farthings, 


\ 


„ wy 8 5 LE | 85 *: 
RE/D;U C:T/I'O'N; Chap. VI. 


By note 1. „ > = 320 
5 | . «7 ; | 
23.2 Aj pounds, | 2161/5472; pound, 
ura 49, ; a! ce vt S006 wi alin) - 


* 1 - x J e 
; * p . » % x 46 , ' 5 * 4 Io . n 
I 888 JV 
5 n 174 : +5 . . i. 3 4 
* x » * 
5 * * r. i 
944 e ; p | 424 F | | 
. 82 1 : 4 
; . 7 Eo 5 ; 4 L 
p p 6 c 


113280 pence. 43531 20 farthings. 


- A 8 


4531 20 farthings. 
y vote 3. 
| 2 20: . 
0 "9440 fillings, 
18 S 
25 2 e 252 


Note 4. To 8 pence to LESS at one e operation, 
divide by 240, the pence in 1 pound. 

Note 5. To reduce farthings to pounds at one ope- 
ration, divide by Yo, the farthings in 1 pound. 
* — Nete 6. To reduce farthings to ſhillings at one ope- 

: ration, divide by 48, the farthings in 1 ſhilling... 

Here follows the farthings of _ 1. reduced back 
to Pound * theſe, notes. | | 


— 


ep v. | R ED vc T 10 NET | 125 
Buy note 4- 105 E By note 5. 
955140 farthings, © 96); (% l. 


240) 132800 d. (% L. 3 3 


7 

2 4 1 " "= 

, % : | "x: "oe 
- ] „ 3 > wo 
* : . > * 
* . 
i 
; 8 % 
— f * CS * 
e I „ ©4% # - $ : . 


By note . e Th 5 


IS * 14 n 3: 


= * 
48) 453 . a 


* — 


432 472 enn 


17 130 
192 ts 
192 ; i 
-- 192-- - *. ; 


(o) | 115 
Ge. 2. In 4586 pounds ow many groats a 
pounds. | 


Pa, 


87720 ſhillings. | 1 141 
3 grous in 1 x tiling 
——— c 8 


Anse 263160 groats. 


* 


| Or pounds may be reduced to 4386 pounds, 
groats at one operation, if you 60 Vs 
multiply by 60, the number f 
groats in 1 pound. _ Arſe, 263160 groats 


* x 
f - 
off ® & 7 „ 8 
N Js < 5 ” 2 
8 5 . 8 #& 8 
. þ 5 
8 , 5 2 
5 
4 -4 1 7 , ” * % 33 ”'y 
A * 5 
— + ; 4 , 1 - 
* 


5 WY, 1 7643 


- 
* 
* 
126 


* * D * C 1 10 N. 
1 105 ROOF. 
13 263160 groats how many pounds # 
3) 263160 | Or tbus. 
2þ)8772 J. L. 4386 
Anf L. 4366 TE 3 
Queſt. 3. T6 7643 pounds how many ane rea, 
g 8 7643 pounds. | 
„„ 


152860 tllivgs. . 5 
4 three: pences in 1 sg. 


— 


A1. 611 440 three-prnees. : 


Or ads many be re- 1 7643 bound 
duced to three- pences at 80 
one operation, if you mul- — 
tiply by 80, the number of af 61 I 440 > three-pence 
three-pences in 1 pound. WRT 
bs P R O 0 F. 
In 61 1440 three-pences how many pounds 5 
: _ 4)611440 | Or thus. 840) 61 144% 
hence „„ An L. 7643 5 


* 


Queſt. 4. In 48 ineas how many fhillin 8, pence, 
| and farchings ? 0 3 


c 48 


3 


PR —K f OH IR, Eat Oo ah. — — — 4 


— — — — 


Chap. VI. 2 FRO ION - £27 


* - * * — 1 ; 
: : ; 
. F N ; 4 5 3 
% * . 4 
> 


ie ſhilling. 02; 5p 2 ne 
12096 pence. 
| 4 e e 


: 48384. findings. | 9 5 5 
In 48384 Ss how many pence, ae. and, 


guineas ? | 
| 4)48384 Farthings : 


12)12096 pence. _- 


21)1008 ſh. (48 guineas. 
bs. 
6% ee EZ 
168 EE 
(ad: 

| Queſt. 5, In 853 pounds how many crowns, aeg, 

77” M and pence * | . 2 al 
- Pounds 8 5 3 
N crowns in pound · 


a 3412 | 

| 7 SIE | filings in 1 oroun. 

. Shllings 17060 & gab d = 
| 3n dene in x filling. nb : 

Groats 51 51180 55 ; 
5 5 4 pence | in 1 * 


Pence 204 7 20 


PROOF. 


4 r R O O 


* *% * 5 
— 
Ls” 


ww 


In 204720 pence be groats, nog crowns, - 


8 We 87 
| 4)204720 pence. Dis 1 2Þ 
3)s1 180 .groats. Bags 
5.77060 tiling, 


— 
we PR MS 5 


+8 3412 crowns. 


| — TR e Sa 
Td. 7 14 


| Queſt. 6. In L. my ng 16: {24 een Sg bean _—_ 
and far things? Y 5 80 8 | | 
4. 6. 4 WT - 1 8 
450 16 7 | 
20 I rake in 'the 16 6. 
— ; 

| Shilling 9176 

e take in th 74 * 


— 


Pence 110119 
4 [rake the * 


7 Farthings 449479 5 


7H fa 440479 krieg bow many pence, one and. 
Do 1255 | e 
e a grins e 
V 4440479 3f. 


Tbe remeinders in + refltich a- 12) 101 19 7d. | 
1 are of the ſame name or 2 — 
denomination. with the” FS: - _ 2[0)917[6 165... 


— — 


L. 458 1 6 74 


WY REDUCTION. . 
MORE EXAMPLES. „„ N 


Que ſt. 7. In L. 78 342 how many groats and farthings ? 2 
Queſt. 8. In 694 53 guineas how many ſhillings, three · 
nces, pence, and farthings? 
Queſt. g. In L. 4568 2 how many crowns, half-erowns, 
| ſxpences, and farthings ? = 
Que ſt. 10. In L. 573433 : 19] 101 how _— tiling | 
pave, and halfpence ? e 0 2 


* 


3 avOIRDVUPOISG WEIGHT. b 


Left, 1. In C. 47: 1 : 20 how many ounces ?, ; 


2 . es dc Method 2. 
T1] 47 1 20 1 47 1 20 „ 
V | 
— 1 
189 Q. . TY B. | | 
—_ 43 lb. in 1 20 5 
1512 : 5 $312 185. } 
380 — Rees 
£342 lb. 31872 : 
31872 34992 O. 
zz — 25 
84992 0Z. 
+ Method 3 . 
„„ 
e 47 ©: 20 
564 _ 2. bb. 
48 Ib. in 1 20 
5312 he” © 
16 
; 1 31872 
$32 
— + 


84992 oz. 
R 


130 REDUCTION. cp 
In method 1. in multiplying the C. by 4, I take in 
the 4 Q.; and in mulyplying the Q. by 28, 1 take in the 
20 
In method 2. the operation is the fame as multiplying 
the C. by 112, For 47 placed below 47, with units un. 
der units, is the ſame as multiplying 47 by 23 and what 
follows is the multiplication of 47 by 1 1. 

In method 3. I multiply the C. by 123; and the pro- 
duct 564, being placed two figures to the right hand of 
47, ſtands fo, that being added, their ſum will be equal 
to the product. of 47 multiplied by 112. Or, the reaſon 
of the operation will ſtill appear [diner by conſidering, 

that 47 C. is 4700 lb. and 47 times 12 lb. and there. 
fore to 4700 lb. I add 12 times 47. 


P R O O F. 


In 34992 0 ounces how many Ib. Q. and 65 | 
28} -. th 
16)84992 (5312 (189 * 1 20 
8 16 DE 
„ 
48 1 ay 


i ˙ v 0 
„„ 
32 (20) b. 
N 
| (o) | 


MORE EXAMPLES. 


Queſt. 2. In C. 485 32412 02. how many Q. lb. 


of. and dr.? 
Queſt. 3. In 764 tuns 15 C. 20. 16 Ib. how many 


1 C. Q. and lb.. 
. Fi m. TROY 
— EF wing 


c= vr. ; R E D UCT I O N. = 131 7 


3. TROY WEIGHT. 5 
Queſt. 1. In 482 lb. 7 or. I 3 dw. 21 gt-- how many 


ounces, penny-weights, and grains? 


lb, oz. dw. Gr. 
2 7 43 21: - 
2 . : 


5791 ounces. | . 
VVV ” | 
115833 penny-weights, 
„ = | 
463333 
231668 
2760013 arab. 5 
P KY © „„ 
In 2780013 grains, how many ee oun- 
ces, and pounds? 
| 210) | | > CM 
24)278001 3(1158 3 13 penny-weights. | 
24 £0 0-6 | ; 4 
—— 12) 5791 | 7 Ounces. 
24 2 pounds. | WP. 
= | 7 5 
120 
ad 
192 . | 
8 | 81 | | is bb. 02. ths or. 
: 92 In all 482 + I $6 
| 9 


„„ 121 Ä——1•[Ü 
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M O R E EXAMPLES. 
Queſd. 2. In 7694 lb. 8 oz. how many grains? 
Queſt. 3. In 8 546 Ib. 10 oz. o dw. 18 gr. how many 
grains? | 


4. DRY MEASURE. 


Queſt I. In 48 loads 12 buſhels, how many buſhels, 7 
| pecks, and gallons? 
Loads. Buſh. 
48 14 
40 5 
1932 buſhels. 
4 9 5 


—— — 


© 7728 pecks. 
1 5456 gallons. 
r 1 on F. 


In 154 6 gallons, how ns Ppecks, buſhels, and 
loads ? 


MORE EXAMPLES. 


Queſt. 2. In 74 buſhels 2 pecks, how many pecks, 
gallons, and pottles? 
Queſt. 3. In 58 chalders 6 bolls 2 frlots, Scots mea» 


ſure, how _— balls, 152555 and perks & ? 


5 WInE. MEASURE 


Queſt. 1. In 72 hogſheads of wine, how many ills | 


and pints? 5 
72 


REDUCTION. 
23 . 


— 


4536 gallons. 
8 ES 


* y 2 ; 


36288 pints. 
P R 0 O F. 


In 36288 pints of wine, how many gallons and hogf | 
heads ? | 


MORE EXAMPLES. 


Queſt. 2. In 45 tuns of wine, how many gallons ? 
Que/?. 3. In 354 tuns 1 hhd 42 gallons of wine, how 
many HT, e n and pints : * 


6. B E ER MEASURE. 


Qu ſt. 1. In 54 butts of beer, how many hogſheads 
and gallons ? 


54 butts. 
SS + 


1056 hhds. 
54 


432 
540 


5832 gallons. 
0 KH 


: In 58 32 gallons of wine, how many ene and 
utts 


* 


| MORE 


— 


134 REDUCTION chap v. 
MORE EXAMPLES. 


' Oueſt. 2. In g6 tuns of beer, how many hoglheads, 
gallons, and pints ? | 

Que ff. 3. In 25 hogſheads of beer, Scots meaſure, 
how many gallons, pints, and gills : == 


, CLOTH-MEASURE. 


Queſt. 1. In 34 yards 3 Tories. how _— quarters 
and nails? —— 
ads. 7 1 SE ns 
04 - 3 
4 LES, 
139 quarters. 
4 


5 56 nails, : 


In 5 6 nails, how many quarters and yards? ? 


MORE EXAMPLES, 


Queſ?. 2. In 38 ells Flemiſh and 2 quarters, how 
many quarters and nails? 


Queſt. 3. In 45 ells Engliſh and 1 dane, how ma: 
ny quarters and nails ? ? 


8. LONG MEASURE 


Queſt. 1. From London to York is 151 miles, how ma · 
ny furlongs, poles, half-yards, inches, and barley-corns, 
will reach from the one city to he other! 1 


151 


ls 


REDUCTION. 


I51 miles, 

— * 
1208 furlongs. 

„„ 

48320 roles 28 

i 4 

. 4832 

4832 


537 520 half yards. 0 
2 48 | 5 
425216 85 
3 
9567 360 inches. 


28702080 ro An corns. 


PROOF. 8 
In 28702080 barley-corns, how many inches, balf. 


yards, poles, furlongs, and miles? 


MORE EXAMPLES. 

Que ſt. 2. In 876 miles, how many —_— poles, 
half yards, and inches. 

Queſt. 3. In 950 Scots miles, how many furlongs, 


chains, feet, and inches ? 


. LAND-MEASURE | 
Queſt. 1. In 75 acres, how many roods and poles ? 


- "I SEres, © Or thus. 7 5 acres. 

: 300 roods. 5 450 
Vp 98 | 4.45 
12000 poles. 1 ng XY 1 2000 poles. 


» * 
* 

4 N . W — -I 
DDr nm . mmqgꝙů e ẽ œRͥ .. ie aa N = 
— OO COON 2 W r 5 2 2 

8 b * kj 4 F 
— _ . 


9 
* 4 


PRO Or. 


Lax 
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n 


1 * 5 
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In 12000 o ſquaze poles, how many roods and acres? 


MORE EXAMPLES. 


| Queſt. 2. In 84 acres 3 roods and 25 poles, how 
many roods and poles ? | 
_  NQweſf. 3. In ia Scots acres, how many roods, al 
and ells? 


6D. 10. ＋ F: . M E. 
Oueſt 1. In 28 years 24 weeks 4 dayy 16 hours 3 
minutes, how many minutes ? 2 
Years. weeks. days. hours. minutes. 
28 %% _ 30 
52 Bs: 


60 
142 


1480 weeks. | 


10364 days. 
24 


"Y 


41462 5 V 
20729 | c 


248752 hours. 


1 492 5 150 minutes. 


PROD * 


In 149251 50 minutes, how many 25 days, weeks, 
and years ? 7 
The above reduction allows only PR days to the 


year ; ; but if you incline to be accurate, find the hours 
in 


4 28 follows. TH | | 
2 | Days. hours. Weeks. days. | Ads min. 
3265 - 6- | % ̃ % 
24 „ „ 
W ; F 1 | — — SRO 
008 © days.” 
ls, 730 195 5 24 
8766 hours in one year. 694 5 
8 5 
70128 N 4144 hours. ; 
17532 2245448 8 


245448 | h. in 28 years 249592 boars? in all, 
60 


1 
1497 5550 minutes. 


1 


In 1497 5550 minutes, how many hours and years ? 


MORE EXAMPLES. 


Queſt. 2. How many hours and minutes from the 
creation to the birth of Chriſt, it being accounted 4004 
years? 

Queſt 3. How many hours and minutes from the 
birth of cha to the end of the year 1 764! - | 


— 


Mixt Reducbion. 


＋ 7 


In working mixt reduction obſerve the following b 


| RULE, 

„ By fans deſcending bring the given name to ſome 
ſuch third name as is an aliquot part both of the name 

e given and of the name ſought, and then by reduction a- 


5 _— 2 2 the third = to the name Jought, oY 
1 | . 


SR RED UCTION. 1 137 | 
in 365 days 6 hours, a complete year, and then reduce EE, 


i 


* x 
4 - 4 . 
. o — 
A 4 . - 1 2 
> - — — — * — - — — va > 
— 
« — ms. . en _ . 
| — , ee a ** 
7 2 2 g 2 . « * r , * = pre gy * * 
wi wy _ 


| | ; 
| 


dn * wt 


be 
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Mixt reduction, as well as reduction deſcending and 
aſcending, extends to money, and to N weighed, or 
meaſured, as follows. 


CE: 8 MONEY. 


' Queſt. 1. In I |. how many gvineas ? 


Here the name given is 764 pounds, 
R boar the name ſought is 20 5 
guineas, and the third name, | 
to which the pounds are re- a) 15280 (727 guineas, 
duced, is ſhillings; for a 147 
ſhilling is an aliquot part —-- 
both of a pound 1 of a * 

guinea. #$S. . * 


D LL | TIS 0090 _ 
TS PROOF. 


In 727 guineas 13 ſhillings, how many pounds! 1 
Cuineas. fhill 


727 13 
. 


— 


25 : | 4 730 
1455 


: a) I 52800 
764 pounds, 


wat 2. In 8 32 moidores, how many pounds Ster- 
8 28 
Here 


. . 1000 AAA BO ud. a6 2004 — — 


Chap. I. RE DUCTION. 139 
Here I reduce the moi  ' 832 moidores. 
dores to ſhillings, a ſhi. 2 ſhill. in x moidore. 
ling being an aliquot part — 5 
both of a moidore and of 55824 Mu 

a pound Sterling. 1664 


* | 200224604 ſhillings. 
# 1 1123 L. Ster. 
p ko an. 
In 1123 1. 4 s. how many moidores ? 


. 


1123 4 
3 20 


/ 


_ . 27)22464(832 moidores. 
ne. AI 3 | 
or . 15 15 * 
6 
81 


34 : 


(9) 


14 REDUCTION. cChpaę. v. 
Qiueſt. 3. In 968 l. how many merks ? | | 


Method 1. Method 2. 
968 J. | 968 J. 
3 240 
2) 2904 half-merks, 3872 
„ ee 196% 
1452 merks. — 
16000 2323200 (1452 merks. 
„ | 
72 
64 
1 
32 
32 


In mus 1. 1 reduce the pounds to half-merks, a 
| half-merk being an aliquot part both of a pound and of 
a merk. 

In method 2. I reduce the pounds to pence, and then 


divide. by 160, the number of pence in 1 merk; but 


method 1. is the eaſier and 1 way. 


— 


PROOF. 


_—  — — — 3 


Chap. VI. R Duro - al 
mo 8 R „ 


* 0 k 
* 
L * 
P r 
n 4 f 
L "4 
— 
— — — ᷑ . namaaated 1 
4 


In 1452 merks, 540 many pounds ? 1 — 


1452 merk. Or thus. 1422 merks. 
Rs „ p27 1 I 60 


a 
# - 1 — 
4 £ 


3) 2904 half: merks. 65772 
* 13452 
968 I. : "OF — 
| 240002 323200968 hk 
. 
163 
144 
9ͤöͤꝗũ 
192 
= 2 
- 

Queſt. 4: 's 540 Ae at 4 8. 4 d. per dollar how | 
many pounds Sterling? 
. & Method 1. - "Bs 4. : Method 2 

4 4 ;% $40 dolls... 44 8 
12 52 On 13 
52d in in 1 dol. 108 Groats 13 in 1 dol. 162 

270 1 
2402808 0(f 1 IJ. 6070 20 
„ — 
— „ 1 117 b 
_ + | l 
W — . 5 
0 
In 


. 


2 REDUCTION. Gu 
2 method I. I reduce the dollars to pence, and then 
divide by 240, the number of pence in 1 pound. 


In method 2. I reduce the dollars to groats, 'and they 
divide by 60, the number of groats in 1 pound. 


| | P R 9. 
In 1171. Sterling, how . dollars at 4 $. 44 per 


dollar? | | 
117 l. | Orthus 111 | 
240; - ; 
408 *** 3) 3 dollars, 
234 N . oy -- | | 
52)28080(540 dollars, | Io -- 
LG 4. - 3® 
208 „ (o) 
208 | | | 
_— 
| Oueſ?. 7 In 478 51. 5 8. how m_ pieces of 134 d. 
8 0 piece? 
132 144 I. 4785 135. 
; 25 V0 © ; 


27 S 95713 ſhillings. : 
5 24 half- yon. in 1 Killing, 

8 352652 ; | 
0420 2 


27)24971 12(85078 pieces of 134 4. 
3 


137 
155 
211 | | 
189 . | : 


222 

"10 
Rem. (6) half-pence, or 2 d. 
(6) pence, or 3 "PROOF. 


* 
; 5 


ap. VI. 


In 85078 pieces of I 31 


N 5 


REDUCTION. 


PROOF. 


"Pickin boy” A 
85078 3 
3 
595352 
170156 


24) 2297112 (957 13 


216 ͤ( 
— I.. 4785, 133. 
137 
120 
171 
168 

31 

24 

72 

72 


(o) 


d. each, and 3 d. how many 


143 - 
« 
: o 


* . . 


Queſt. | 


„ erte, aan 


' Queſt. 6. In * 872, how: many pieces of 6d. of 5d. 
* of 4 d. of each an equal number ? | 


4. 13 
8 872 5 

5 240 
| Ka — 


| +008. 

Sum = pence. 1744 
1 2 5) 209280 ( 3952 pieces of 6 SY of 
7 N 5 4. and 4 d. 


8 
P'RODE 


In 13952 pieces of 6 d. of 5d. of 4 d. of each an e- 
qual number, how many pounds? 


13952 + 5 24% os (872 L. 
15 Tj 192 © © 
in 
To 13952 _ 168 
Total 209280 pence. | „„ þ 
= | 48 


„ . This 


* 


how many tuns? 


chap. VI. REDUCTION: _ 
This ſort of reduction could eaſily be extended much _ 
fur:her, and might be uſed ro reduce: Sterling money to 
any ſort of foreign money, or any ſort of foreign mo- 
ney to Sterling ; but as this is a wide field, it is more. 
uſual, and the better way, to aſlign a place for this by 
itſelf, under the title of Exchange. I ſhall therefore con- 


_ clude mixt reduction of money by ſubjoining a few © 


' MORE EXAMPLES 

Oueſt. 7. A gentleman was robbed of 57 guineas 33 
balf-guineas and 48 moidores, how many pounds Sterling 
did he loſe? Anſ. L. 141: 19: 6. 

Queſ?. 8. In 68 5 merks 234 nobles and 142 quarter. 
guineas, how many pounds Sterling? Aſ. L, 571, 
18 8. 10 . | „ 7 

Queſt, 9. In L. 148, how many pieces of 134 d. of 
12 d. of 9 d. of 6 d. of 4d. and of each an equal num - 
ber? Anſ. 798 pieces of each ſort, and g d. over. 


2. AVOIRDUPOIS WEIGHT. 
Queſt. 1. In 8 bags cotton, each containing C. 12: 1: 20, 


— 5 e % * 
GC: N. . 
12 1 20 
8 


2ſ0)oly 1 20 (4 19 1 20 Auf © 


— 


Rem. (19) = 


EL OUL 


I 4 tuns 19 C. 1 Q. 20 lb. of cotton be made up in- 


to 8 equal bags, how much will each bag contain ? 
5 = 7 8 


| REDUCTION ce. 
3 Tung. C. 8 Ib. . 2. th. Sends, 
8) 4 19 1 20 ( 12 1 20 af: 


20 | 
„ 75 
* 
19 169 : 
16 271 
rem. 3 6 
IIS 
; ju 
g '3 
"<Q eg 


MORE EXAMPLES. 


Queſt. 2. In 24 equal cheeſes, weighing 3 Q. 1 5 b. 
- each, how many C. Anſ C. 21:0: 24 
Queſt 3. One buys of a grocer C. 4: 1: 14 of pep» 
per, and orders it to be made up into parcels of 14 lb. of 
12 lb. of 8 Ib. of 61b of 2 lb. and of each an equal num» 
ber: Required the number of parcels of each ſort ? A. 
11 parcels of each ſort, and 26 pounds over. 


„ TN WEIGHT. << 


Queſt. 1. In 96 pair of ſilver ſpurs, weighing 3 0z. 12 
dw. per pair, how many 8 5 


02. 


20) 6 [2 12 dw. 

12) 345 9 02. 

—— hh. 02. * 
28 bb. Au. 28 9 12 


P N O . 


How many pair of ſpurs, each pair weighing 2 OZ. 12 
dw. may be made out of 28 Ib. 9 oz. 12 dw. of lilver 2 5 


SS. du. | lb. 2. dw. 
3 12 28 9 12 
20 12 2642 „5 
72 dw. 345 

e 0 


| 72) 6912(96 pair of ſpurs Au. 2 AY 
648 5 . mM 
„„ 
. . 
: IO. 
MORE E 
Queſt. 2. In 7 dozen ſilver candleſticks, each weigh* 
ing 10 Oz. 14 dw. how many pounds? Anſe va Ib. 1002+ 
16 dw. 


Queſt. 3 A merchan ſent to a . 16 ingots of 
{ a ves 


2 . » © 7 3 P bs — wy — 
— 7 — — 
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filver, each weighing 2 lb. 4 oz. and ordered it to be 
made into bowls of 2 lb. 8 oz: per bowl, and tankards 
of 1 lb. 602. per piece, and ſalts of 10 oz. 10 dw per 
Pe and ſpoons of - 1 oz. 18 dw. per ſpoon, and of each 

an equal number, how many of each ſort will there be? 
Auſe 7 veſſels of each fort, and 2 24 dw, over. 


4. WINE MEASURE. 


Queſt. 1. In 34 runlets of wine, each runlet contain- 
ing 18 lads how. many. hogſheads? | 


426 ranlets. | 
5 VS 


OD: 272 TA 
- 34S 


* 


63) C2 (o b dba ; 
855 567 | 


Rem. (45 gallons. 3 . 
An 9 hhds 45 gallons. : 


P- R 0 O F. 
Ing bhds 4 5 gallons of wine how many runles? ? 


 Hbds. gall. 


4 : | I 15 75 2 55 „ 45 


e runles, a. 
= > 


* ” . 1* TI 7 3 


phe, 
Si 3 7 


o vl REDUCTION. | = 


MORE E X AM PL E S. | 
U. 2. In 752 runlets, how many tierce ot wine? 
322 tierce, and 12 gallons. 
"Queſt. 3- In 840 hogſheads, how many puncheons af * 
80 gallons per * 2 * 661 N — 1 7 


* Lo TR. MEASURE. 


' Queſb. 1. In 96 yards, how many ells Flemiſh Y 
"0 IGG — | 
8 


ET RE od 


Anf. 128 ells Flemiſh. | 
> Koo 
1n 128 ells Flemiſh, how many yards z | - 
MORE EXAMPLES. 


= 2. In 450 yards, how many ells Engliſh? A. 


360. 
: Queſt. 3. In 785 ells Flemiſh, | how Ins 


af 8; 
. LONG MEASURE. 


Queſt. 1. In 72-miles, how many furlongs, poles, tals 
_ yards, yy and feet? | 


* 
* — 
=o 
8 "of 


=_— REDUCTION. 
| 5 ya les. bo 


* 9 at n 
. 
C * * 6. 
X b. \ I. 1 
0 „ * 
* 
* 
. 
2 


576 baden. 5 
49000 poles. | 125 
„„ 1 


2304 
„( 


2) 253440 half. yards. 


1267 20 yards. 
F 

8 e feet. 
0. 0E. 


10 380160 feet, how r yards, Nags poles, | 
furlongs, and miles: 


MORE EXAMPLES. 


Que . Suppoſing the circumference of the earth to 
be divided into 360 degrees, and: each degree to contain 
60 miles, I demand how many miles, furlongs, poles, 
half. yards, yards, feet, inches, and barley-corns, will 
Teach round the globe of the earth ? Ans. The barley- 
corns are 4105728000, 

Queſt: 3. In 1 50 Engliſh miles, how many Scots miles? 
Anſ. 133 miles, 6 furlongs, 10 falls, and 1 5 feet. 


Mixt reduction of weights and meaſures, as well as that 
of money, might be carried a great way farther than what 

is done here; but the above ſpecimens, it is hoped, will 
be found ſufficient inſtruction to the learner. 


Practical Queſti ions. 


1. In a purſe containing 84 guineas, 56 balf-guineas, 
„ N and 


* 


and 48 moidores, how many pounds Sterling 2 Anſ. 


Lo 182, 8 s. 5 
2. A gentleman ſetting out on a journey carried along 


neas, 13 half guineas, 14 crowns, 10 half-crowns, I 5 ſhil- 


lings, and ꝙ ſixpences; and finds, on his return, by his 


ket- book, that he had ſpent L. 49, 4 s.: How many 
pounds Sterling did he carry out, and how many brought 


he home? Anf. He carried out L. 59, 4 8. and — > 


home L. 10. 


3- A merchant beagle 30 hogſheads ſugar, viz. 12 


| hhds containing C 16: 1 : 14 each, 12 hhds weighing 
C. 14: 3: 7 each, and 6 bhds containing C. 15 : 2 : 21 
each : How many tuns of ſugar did he purchale ? Auf. 

23 tuns 8 C. 1 Q. 14 lb. | 


Py 


4. In 96 firkins of beer, ꝙ gallons each, how many hhds 


of 54 gallons per hhd? An/z 16 bhds. 


5. A piece of ground, conſiſting of 27 acres, is to be 


laid out in ſmall diviſions, of 3 roods and 10 poles each; 
bo many ſmall diviſions will there be? Ani 32. 
3 6. Queen Eliſabeth came to the throne of England the 
17th of November 1558, and died the 24th of March 


160 3, in the 7oth year of her age: What year was ſhe 


born ? and how many months, of 28 days each, did ſhe 


a reign, reckoning 305 days 6 bours to a year? 296 She 
5 was born in the year 153 3. and reigned 578 months 2 
bl 


1 weeks and 1 day. 


. 5 
T HE RULE OF THEEL 
t | | we 5 3 
c - HE Rule of Three, called alſo, on account of its 
I | excellence, the Golden Rule, from certain nura- 


as given, finds another; and is divided into ſimple and 


compound, or into ſingle and double. 


{ J - 5 2 | 3 
. W « 2 S EC- 


0. vIL The Rule of THREE, > a. 


with him 8 Joannes's, being L. 3, 12 8. each, 17 gui - 


The Rule of THREE. am 


8s ECT 10 v. © 
7 he fo pk or  ſngle Rule of 7 bree. 5 


Tux fimple rule of three, fon CE numbers gem, 
finds a fourth, to which the third bears the ſame propor. 
tion as the firſt does to the ſecond, - 

The nature and properties of proportional numben 
may be underſtood ſufficiently for our purpoſe from the 
following obſervations. . 
In comparing any two numbers, with reſpect to the 
proportion which the one bears to the other, the firſt 
number, or that which bears proportion, is called the 
antecedent; and the other, to which it bears proportion, 
is called the conſequent ; and the quantity of the propor. 
tion or ratio is Mlimared by the quot ariſing from divi- 
ding the antecedent by the conſequent. Thus the ratio 
or proportion betwixt 6 and 3 is the quot ariſing from 
dividing the antecedent 6 by the conſequent 3 ; namely, 
2; and the ratio or proportion betwixt 1 and 2 is the 
quot ariſing from the diviſion of the antecedent i by 


© the conſequent 2; namely 2, or one half. 


Four numbers are faid to be proportional ER the 
ratio of-the firſt to the ſecond is the ſame as that of the 
third to the fourth; and the proportional numbers are 
|  vſvally diſtinguiſhed from one another as in the follow. 

| ing examples, ; | | | 


4 216 . 5 2 738. 


| Proportional numbers, or numbers in proportion, are 
uſually denominated terms ; of which the firſt and laſt 
are called extremes, and the intermediate ones get the 
name of means, or middle ter ms. 
If four numbers are proportional, they will alſo be 
ioverſely proportional, that is, the firſt conſequent will 
be to its own antecedent as the ſecond conſequent is 


to its antecedent ; or the fourth term will be to the 


third as the ſecond is ” the firſt. Thus, if 6: 3: 10: 5 


N inverſion, 3 13 10, or 5 10 3 3:6. 
2 Euclid 


* 


— 
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Euclid v. 4. cor. By either of theſe kinds of inverſion! - 
may any queſtion in the rule of three be proved. | 


If four numbers are proportional, they will alſo be al- 


ternately proportional; that is, the firſt antecedent will 
be to the ſecond antecedent as the firſt conſequent is to 
the- ſecond conſequent; or the firſt term will be to the 
third term as the ſecond term is to the fourth, Thus, 
if8 : 4 :: 24 5 12, then, by alternation, $1 24 * 4 712 


Euclid v. 76 | 


But the celebrated p property of four proportional num 
bers is, that the product of the extremes is equal to the 
product of the means. Thus, if 2: 3 :: 6: 95 then 


2x90= 3X 6= 8. Euclid vi. 16. 
Hence we have an eaſy method of Ginding a fourth 
proportional to three numbers given, viz, 

Multiply the middle number by the laſt, and divide the 


ouch 


EX A M P L E. 
Given 6, 5, and 36, to find a fourth proportional ; ; 


Bri to the fourth proportional, then 6: 5 ::36:x, 
and 5x 36 = 1860 =6 x x; Wherefore, dividing the - . 


product 180 by the factor 6, the quot gives the other 
factor x, namely 30, the fourth proportional ſought. 

Every queſtion in the rule of three may be divided 
into two parts, viz. a ſuppoſition and a demand; and 
of the three given numbers, two are always found in the 
ſuppolition, and only one in the demand. 


EXAMP 1. | 
If. 4 yards coſt 12 ſhillings, what will 6 yards coſt at 


that rate? 


In this een the ſuppoſition is, if 4 yards coſt 12 
ſhillings ; and the two terms contained in it are 4 yards 
and 12 ſhillings; the demand lies in theſe words, What 
will 6 yards coſt ? and the only term found in it is 6 
3 


The ſuppoſition and demand, being thus dilingvithed.” 
U 5 proceed 
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product by the firſt, IHE ou gives the fourth propor- : 
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| proceed to ſtate the- queſtion, or to put the terms in 1 
due order for operation, as the e rules direct. | 


. 


place that term of the eee, which is of the 
ſame kind with the number ſought, in the middle. The 
two remaioing terms are extremes, and always: of the 
fame kind. | 


RULE II. 


. from the nature of the queſtion, 9 the 
anſwer muſt be greater or leſs than the middle term; 
and if the anſwer muſt be greater, the leaſt extreme is 
the diviſor; but if the anſwer muſt be leſs than the 
middle in, the greateſt extreme is Dy diviſor. + 


RULE III. 


Place the diviſor on the left hand, and the other ex. 
trewe on the right; then multiply the ſecond and third 
terms, and divide their product by the firſt ; and the quot 
gives the anſwer; which is always of the ſame name with 
the middle term. _ 

When the diviſor happens to be the extreme found 
jn the ſuppoſition, the proportion is called direct; but 
when the diviſor happens to be the extreme in the de. 
mand, the proportion is inverſe. 

The three rules delivered above are indeed ſo framed, 
as to preclude the diſtinction of direct and inverſe, or 
render it needleſs, the left-hand: term being always the 


diviſor; but yet the direct queſtions being plainer in their 


own nature, and more eaſily comprehended by a learn- 
er, 1 ſhall, in the firſt place, exemplify the rules by a 
ſet of queſtions of the direct kind, and ſhall afterwards 
adduce a collection of ſuch as are inverſe. 


I. The 2 imple Rule of Three direct. 


Queſt. 1 If 4 yards coſt 12 ſhillings, what will 6 

yards coſt-at that rates? 
The ſuppoſition and demand of this queſtion have 
already been Ciſtinguiſhed, and the two terms - the 
armer 
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former are 4 yards 12 chillings, and the only term in 
the latter is 6 yards. 

The number ſought is the price of 6 yards, and the 
term in the ſuppoſition of the ſame kind is the price of 
4 yards, viz. 14 ſhillings, which I piace in the middle, 


as directed in Rule I. and the two remaining terms are 
extremes, and of the ſame kind, viz. both lengths. 


It is eaſy to perceive yds. l. „ 
that the anſwer muſt be If 4: 12 :: 6 


greater than the middle 6 
term; for 6 yards will coſt — _ | ; 
more than 4 yards; there- 4) 72(18 ſhillings Ani. 
fore the leaſt extreme, "0 l 
viz. 4 yards, is the diviſo r, — 
according to Rule I. 
” 22 
( 


Wherefore I place the diviſor 4 yards on the left 
hand, and the other extreme 6 od on the right; and 


' multiplying the ſecond and third terms, 1 divide their 


product by the firſt term, and the quot 18 is the anſwer, - 
and of. the ſame name with the middle term, VIZ. ſhil- | 


lings, according to Rule III. _ 


And becauſe the diviſor is the extreme found in the 
ſuppoſition, the proportion is direct. 

Queſt. 2. If 7 C. of pepper coſt 21 I how much will 
5 C. coſt at that rate? 

The ſuppoſition in this queſtion is, that 7 C. of pep- 
per coſts 16 l. and the two terms in it are 7 C. and 16 .; 
the demand is, How much will 5 C. coſt ?- and the term 
in it is 5 C. | 

The number ſought 1 is the price of 5 C, and the term 
in the ſuppoſition of the ſame kind is the price of 7 C. 
viz. 21 1. which I place in the middle. The two re- 
maining terms are extremes, and of the ſame kind, viz. 


quantities of pepper. 
# WT It 
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It is obvious, that the anſwer C. L. C. 
. muſt be leſs than the middle If 7 : 21 :: 5 


term; for 5 C will coſt leſ than N 
7 C.; and therefore the greateſt — 


extreme, viz. 7 C. is the diviſor. 7)105(1 5 L. Auf 


7 
35 
35 


I 


Accordingly I place the diviſor 7 C. on the left hand, 
and the other extreme 5 C. on the right; and having 

multiplied the ſecond and third terms, I divide their pro- 

duct by the firſt term, and the quot 1 5 is the anſwer, of - 


the ſame name with the middle term, viz. L. Sterling. 


And becauſe the diviſor happens to be the extreme in 


the ſuppoſition, the proportion is direct. 


Oueſt. 3. If 13 yards of velvet coſt L. 21, what e 
8 * yards coſt at that rate? | Ca 


: % 


_—_ We. aw ap ca. Mt wu wo __ co« 
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„ 12 
8 ä 3 13) 48 (3 d. 
When there happens 42 . 
to be a remainder, it — ; i 
may be reduced to the 13) 567 (43 L. Rem. gd. 
next inferior denomi 52 „ 
nation, and the opera — N „ 
tion continued, as in 47 13) 36 (2 f. 
the margin; and in this 39 ot 
caſe the quot will con- _ — 
fiſt of two or more Rem. 8 L. Rem. 10 f. 
parts. pe P 8 20 1 = | 
13) 160 (128. 
= 8 
. WCG 


Je Af. 4 14 3 2 
26 4 E 


| * Rem. 4 8. 7 


o 


- Such remainders are always of the ſame name with 


the preceding part of the quot. Thus, the firſt remain- 


der 8, and the firſt part of the quot 43, are both pounds; 


and the ſecond remainder 4, and the ſecond part of the 


quot 12, are both ſhillings; and the third remainder , 
and the third part of the quot 3, are both pence; and 


the fourth remainder 10, and the fourth part of the quot 


2, are both farthings. | 
As we have no money under farthings, the laſt re. 
mainder cannot be reduced any lower; ſo there remains 


10 farthings to be divided by 13; that is, there is want- 


ing to complete the quot the thirteenth part of 10 far- 
things, or the thirteenth part of every remaining farthing; 
that is, ten thirteen parts of one farthing ; ſo I ſet the 
remainder 10 above and the diviſor. 13 below a line 
drawn between them, in the form of a fraction, of which 


the 


If 1384 2227 Rem. 4 s. 
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the remainder is the numerator and the diviſor the de. ; 
nominator. 0 : 


| Oueſt 4. If 14 lb. of tobacco coſt 27 ſhillings, . 
: will your Ib. coſt at that rate ? £ 1 hed what 
1 | . 3. b. 
= | . If 14:27: : 478 
3346 
8 
vg) 72906 ( oo 
Here the middle term being 1225 . 
ſhillings, the firſt part of the L. 46 x 
quot is alſo ſhillings; which 1 So 
divide by 20, and reduce it = 
to pounds. „„ 
„ ͤ 
There remains at laſt 2 faãg- 14 
things, to be divided by 14 ſo — 
I ſubjoin theſe. by way of frac- Rem. 12s, | 
tion to the preceding n... TL. - 
quot; as in the former exam- 3 
FP 3 ; 1144 (10 d. 


Di d. fe 
Anſ. 46 1 10 Ir 


93 — 
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Queſt. 5. If 15 ounces of ſilver be worth L. 3s "5 3. 
What are 86 ounces worth. at that rate ? 


I If the middle term be . 4. + ia 
complex, or mixt, and ſo If 15 : 3-15 :: 86 
conſiſt of two or more | 20 Et 
parts, reduce it to the low- — e 15 
eſt, and the anſwer will 25 ſhill. 
come out of the ſame name 86 : 
with that of the loweſt part. 
_ Thus + 5: | 450 
The middle term here 600 
is complex, conſiſting of — 29) 


two parts, viz. pounds and 15) 6450 ( 43[0 ſhillings. ings. 
ſhillings ;- ſo I reduce it 60 pw 40 


to ſhillings, and the quot — L. 21 10 
comes out in ſhillings; 45 7 
which I reduce to pounds. 8 2 
9 
5. 
ef: 21 10 i 


The parts of a complex term may be Aſtinguiſhed from 
one another by a ſtroke ; as in this enam ple. e 9 


dueſt. 6. If 18 C. ſogar _ L. 545 what will 70. 30 


: 14 Ib. coſt at that rate? 


When any or hack of the 
extremes happen to be com- 
plex, or mixt, and ſo conſiſt 
of two or more parts, reduce 


both extremes to the loweſt 


of the parts; for in the ope- 


ration both extremes muſt be 
equally low, or of the ſame 
name. 


Thus, in this BIR 4 the 
extreme on the right hand is 
complex, conſiſting of three 
parts, viz. C Q and lb.; 


ſo I reduce both this extreme, 
and alſo the other extreme on 
the left hand, to lb. the low- 


eſt of the parts. 


The Rule of THREE. 


ae Ib. 882 the. 


and 


g 


Gk. . 2 bh. 


If 18: 54 :: 7—3—4 


© Ws 7 
18 SE ry 
18 798 


1 
3528 
4410 
2016) 47628 (23 L. 
4032 5 
7308 5 
6048 


- 


20 16) 25200(12 8. | 
- "SOTO: 


5040 | 
4032 


1008 8. 


Rem. 
| 42 


2016) 12096 (6 d. 
| 12096 


(O) 
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Queſt. 7. If c. 3: 1: 14 of raiſins coſt L. 10 2 6, 
uhat uy 6 & 3 A colt at that rate? | 

hi © L. 8 2. 
If 314 10—2—6: 6—3 


— * — 


3 an; - 6 | 
| 342 $4102 WS. i685 
| I2 5 
Here all the terms 778 b. . 350 lb. 
are complex, and 23430 d. 2 55 
the two extremes are c NN 
both reduced to lb. — 
tbat being the low- - 188113169. 
eſt of the parts. 4 01 Lamar Aal | 
| | 1701 
The middle term —— 12) 20) [ 
for the like reaſon, 378) 1837080 (a8 60 6 40l5 . 4 
is reduced to pence, 1512 — 43 is 
and accordingly the [. 20 5 ; 
quot or. dp 7 
comes out ue. % „„ a: 
„ 
. : 
(0) : 
* Se 
Anſ. 20 5 


 Queſs. 8. A goldſmith bought a wedge of geld, which 
weighed 14 1b. 3 0z. 8 dw. for the ſum of L. 514, 4 8.: 
I demand what 1 I ſtood him per ounce ? 


3 bh. - 


——ů * 


I. oz. du. tb. s 221 5 
If 14—3=8 5-4 11 

1 20 20 
171 O. 10284 mill. 20 dw. 

20 . 20 ; | 
a. 3428 34:8) 205680 ( G l. 

| | * e 
©. 


Au L. 3 per ounce. | 
Here the left-hand extreme being than both i : 


and the other extreme are reduced to penny · weights, the 


loweſt of the parts. 
The middle term, being likewiſe complex, is reduced 


yy: 


| Queſt. 9. A grocer bought 4 eta of ſugar, each 
_ weighing neat C. 6: 2: 14, which coſt him L. 2: 8:6 
as bio 888 the value of _ 4 2 88 at that rate? 


to ſhillings ; and fo the anſwer comes out in ſhilli 
Wen 1 reduce to pounds, 


>, 


lb. | L. 4. . 
If 112: 2—8—6: 1 5 
ao 582 
48 5936 
12 23744 
— 148 40 8 : 
582d. ——— 12) Rem, 
112) 1727376 (15423d. 3 
"When part of a term oni 112 
is given, and the term to be —  2[o)1 2805 
completed by multiplica- 7 | ; 
tion, it is generally con- 3560 L. 64 5 3 A. 
venient to complete the — 8 
term, or even to reduce it, 473 
before you ſtate the 48 © * 
ſtion. | — 
257 
224 
336 
L 


5 10. If 48. 6 d. is the price of 1 yard, vow 
many yards will L. 16, 4 8. buy 5 Ws. 


> © 


( 


15 


Ps How much did the 1 4 pieces colt ? 


The Rule of THREE: 


8-16 2d. 
If 4q—6:1: 


2 


When the middle term hap- 9 


pens to be 1, or unity, in this 


caſe, as 1 neither multiplies nor 
divides, you have only to di- 
vide the third term by the firſt, 


and the quot is the anſwer. 


Anſe 72 yards. | 
In this example both extremes are complex, and re. 
duced to ſixpences. | 


Queſt. 11. If the ee rent of a houſe be L. 7 3, how 
much is ger day ? Fi 7 


- . : — T 45 


— 


5 % 73 3:3 
When the third term 88 80 
be 1, you have only to divide the  —— 
middle term by the firſt, and the 365) 1460 (45. 
quot is the anſwer, . 400 - 
5 


 Anf. 4 8. per day. 
But if in this caſe the middle term be leſs than the 
firſt, it muſt be -reduced to ſome lower denomination, 


viz. till the middle term thus reduced may be divided 


by the firſt. 


Queſt. 12. A merchant. TRY 14 pieces of broad 
cloth, each piece containing 28 yards, at 13 8. 64 d. per 


— 


— 


— 
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. 114 fieces. % 1, d. de 
; > | 1 114 W | 
— „ | 
28 . 1 ES 1960. 
— ö CE £7 2 784 || 
392 yds in 14 Pp· — 1176 it 
„„ 2 cn) . 
24)1 27400) 5308 5. # 

— L. 265 8 | | 

52. 8. | | 

_ | | 

"I" Lil! 

ä (8) half- pence. 1 | 

E 1 

- a 265 8 4 : ... 


Ws . 92 — 5 


i; 
* A 


When the firſt term happens to be 1, the l of 5 
the ſecond and third is the anſwer _ 

The middle term here being complex, is reduced to 
halfpence ; and accordingly the product, or anſwer, 
comes out in halfpence, which I reduce to pounds. 

Queſt. 13 A draper buys 50 pieces of kerſey, each 
piece containing 34 ells Fiemiſh, to pay at the rate of 
8 s. 4d. per ell Engliſh : How much did the 50 pieces | 


colt ? 5 

9 rs. 5. d. 775. „ 34 . 

If 5 + 8—4 :: 51000 50 | 

%%%%ͤͤͤͤ;ͤ·ß ; -•W12 7 
— — 100 ells Flemiſni 

100 5) 510 555 : 
. . 12) 1020000 5 loo quarters. 
00s %% e e 


Anſ. 425 l. 


Queſt. 


1666 The Nile or HñRNER Chip. wit, | 


| Queſt. 14. What 3 intereſt 9 16s, 
6 d. at 5 per cent. * 1 


Pre bobs - * 5. d. 


bee 18 9 375 Af. 


70032 
5 
_ 
4 
DET... HE 
MORE EXAMPLES. | 
Queſt. 15. If 17 yards of cloth coſt L. 19: 2: 6, 
what will 35 yards coſt at that rate? Anſ. L g: 7: 6. 
Queſt. 16. If 24 lb. of raifins coſt 6 5. 6d. what will 
18 frails coſt, each frail weighing 3Q 18 * Anſ. 
. 
Queſt. 17. If 40 pieces of eloth coſt 7 50. 1. 1 5 8. what 
is the price of t piece? Anſ. L. 18: 
Queſ?. 18. If 1 ell of cloth coſt 8 s. = how many 
ells will L. 10: 16: 8 buy? Anf 26 ells. ? 
Queſt. 19. A gentleman expends daiy L. 5, 15 8. 
How much is that in a year? Anſ. L. 2098, 15 8. 
Queſt. 20. A merchant buys cloth to the value of 
L. 837, 12 8. at 5 8. 4 d. per yard: How many yards 
did he buy? Anſ. 2016 yards. 
Queſt. 21. If I ſell 14 yards for L. 10, 10 8. how 
many ells Flemiſh ſhall I ſell for L. 283 : 17 : 6, at that 
rate? Arfſ. 4043 ells Flemiſh, 
| Queſt. 22. What is the price of 14 ingots of ſilver, 
each ingot weighing 7 Ib. 5 oz, 10 dv. at 5s. per 
ounce ? Anſ. L. 313, 5 8. 
* 2 3: A * — 17 C. 3 Q 14 lb. of ſu- 
gar, | 
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2 42. per C. with 8 C. 3 Q 21 lb. other ſu· 


e ie 8. 


| Queſt. 24. A 8 buys g packs of cloth, ench pack 5 


containing 4 parcels, and each parcel 10 pieces, and 


each piece 26 yards, for which he paid at the rate of 7: 


L. 4, 16 8. for 6 yards: How much did the whole coſt? 
Arſe L. bo 


Queſt. 25. A merchant bought 242 ods. of Gs - 


cloth, which coſt him in all L. 209, 1 s.; for 96 yards 
of which he paid at the rate of 13 8. 4d. per yard: How 


much did he give per yard for the reſt? —_” 48. 8. 6 * | 


per yard. 


Queſt. 26. An oiwan bought 4 tuns 65 oil at rake rate 


of L. 50: 11 : 4per tun; and fo — that it leak- 


ed out 85 gallons; but he is minded to ſell it again, ſo 


as to be no loſer: How muſt he ſell i it per gallon ? _ 
At 4 8. 684 d. per gallon. 

Queſt. 27. A ſhopkeeper bought 4 bales of cloth, 
each bale ann 6 pieces, and each piece 27 yards, 


at L. 16, piece: What was the price of the 
whole ? and what the rate per yard? Anſ. The whole 


coſt L. 388, 16 8. and the rate per yard was 12s. 
Queſt. 28. A bankrupt, who owed L. 14yo : 5: 10, 


compounds with his creditors for 12 s. 6 d. per L.: How 


much did he pay in all? Au L. 931 38: 7. 
| Queſt. 29. If the rent of a ſmall eſtate be L, 250, 
what will this afford to ſpend every. calendar month, in 


order to ſave, or lay up, L. 80 at the year's end? Aj 5 


L. 14:33 4. 
Queſt, 30. The rents of a whole pariſh amount to 
L. 3500, and a rate is granted of L. 131, $8: un is 


that per pound? Anſegd. 
Queſt. 31. Received 4K. 2 Q cotton, at L. 3, \ 158. 


per C. and 12 lb. cloves, atgs. 1 d. per Ib.; 7 which 


I have given in part 1000 yards linen, at 2 8. 9 d. per 
yard: What balance do I owe? Arſe L. 27 6 6. 
Queſt 32. A chapman bought à parcel of — 


| thalloon, which together coft him L. 61:9: 2; the 


nn, of ſerge he vooght , was 236 yards, at 38. 4d. 
. per 


r, at 6 d. per Ib.: What is 1 C of this mixture worth? 2 


4 
U 
+, 
1 
| 

iN 

{ 

15 
| 

\ 

; 
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per yard; and fot every 2 yards of ſerge he had z yar 
of ſhalloon: How much ſhalloon had he? and — 2 
it coſt him per nag 2 . 3 54 n fy e 
I 15 d. vp yard. 


* The. Sample Rule of Three bak 5 by 
Queſt. 1. If 8 men can do a piece of work in 12 
age in how many days will 16 men do the ſame? 
In this queſtion the ſuppoſition is, If 8 men do a 
piece of work in 12 days, and the two terms contained 
in it are 8 men and 12 days: The demand lies in theſe 
words, In how many days will 16 men do the lame} 
and the only term contained in it is 16 men. 
The number ſought here is the days in which 1 6 men 
will do the work, and the term in the ſuppoſition of the 
ſame kind is 12 days; wherefore I place 12 days as the 
middle term, according. to Rule I. the two remaiaing 
terms are extremes, and o the ſame Kind, vir . 
of them men. [4 


It is obvious that tie: an · men. auer. 


| fer! muſt be leſs than the E's 2 LE EE AE nel 
middle term; for 16 men will 8 ets Y aha 
do the- work in fewer days than' nnn 


8 men; and therefore, by Koule ge days. A. 
II. the greateſt extreme, vi. 

15 is the diviſor; which I place in 000; 
on the left hand, and the ocher 9 b 
extreme on the right,” as di- 

rected in Rule III. Then moltplyi ying "the Second I 
third, and dividing their product by the firſt, the quot 
comes out in days; that 15 of the farms name with the 
middle term. | | 
And becauſe the extreme found f in the demand bop 5 
| pens to be the. diviſor, the proportion is Ne YE) 


4 Queſt. 2. If 30 ya yards of cloth. that is 5 quarters 
; broad, be required to hang a bed, bow — 73 of 

quarters broad will ſerve the ſame purpoſe? 

The ſuppoſition here is, that 30 yards of cloth 1 


terms 


quarters broad are ſufficient to hang a bed, and the two 


9 


_ Ge? \% 
2&8 © 
-- 0 


Ras OI 


—_ @' © 


. 


* 
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terms in it are 30 yards of length, and 5 quarters of 


breadth: The demand is, How many yards of cloth 
that is 3 quarters broad will hang the ſame bed? and 
the only term in it is 3 quarters of breadth. 


The thing ſought is the length or number of yards af” > 
cloth 3 quarters broad requiſite to hang the bed, and 


the term in the ſuppoſition of the ſame kind is 30 yards, 


vhich therefore I place in the middle; the two remain- 


ing terms are extremes, and of the ſame kind, viz. 


both breadths. 


It is eaſy to perceive 


that the anſwer muſt be 


greater than the middle 
term; for more yards of 
eloth 3 quarters broad will 


be neceſſary to hang a bed 


than of cloth 5 quarters 
broad, and the narrower 
the cloth is the more length 


breadth. length. breadth. 


qr. yds. ars. 
3 8 8 
3): 500 50 yards. au. 
I 
() 


will be required; where- | 


fore the leaſt extreme is 


the diviſor, which 1 place on the left hand, and ſet the 


greater extreme on the right. 
And becauſe the extreme found in the demand i is the 


diviſor, the proportion is inverſe. 


Queſt. 3. If the penny-loaf weigh 8 ounces, when 
flour is fold at 28. or 24 d. per peck, what ought to be 
the weight of the IG when flour is ſold at 18 d. 


per N : 
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. „ 
18 :8 :: 24 
| 8 
0 18019 010 oz, 
x8* | 
It is obvious that this an- 5 12 OZ. 
ſwer muſt be greater than the ; 20 
middle term: becauſe the „„ no oe 
cheaper the flour is, the hea-' 18)240(13dw, 
vier ought the penny-loaf to „„ 
be: and therefore the let — 
extreme is the diviſor; which ©. 
I accordingly place on the _. | 54 
left hand. 1 
Rem. 7 dw. 
OM 
18) 144(8 gr. 
. 148 .. 
000 


Anf 10 oz. 13 dw. 8 gr. 


Queſt. 4. If 1200 lb. weight be carried 36 miles for 
a ſum of money, how many miles ought 1800 Ib. weight 
to be carried for the fame ſum ? 
. 
Here the e muſt 1800 : 36: : 120 
be leſs than the middle 1200 | 


term; becauſe the heavier | 
the load is, the fewer miles 1 800) 432000 (24 miles. Anſ. 


ought it to be carried for 30* 

the ſame money; and ſo — 
the greater extreme is the 72 

_ diviſor, and placed « on the 3 


; left hand. | - TT. 
= 


3 
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* 


Queſt. 5. If L. toe in 12 months gain a ſum of in- 
tereſt, what principal will gain the fame ſum of intens 


in 8 months? 


Here the anſwer muſt be great m. I. qm. 
er than the middle term; becauſe 8 : 100 :: 12 
the fewer the months are, the 100 
more principal will be required „ 
to gain the ſame ſum of inter- | 8) 1200 
eſt; and therefore the leaſt ß — 
the extremes is the diviſor. 2 5 An 150 L. 


| Queſt. 6. If 40 poles in oak and 4 in breadth, 
make an acre, what muſt be the length to make a an acre 
when the breadth i is I 15 poles? 
breadth. length, breadth. 
IS. : 4038S 


f 


4 
* | 15 160 (10 poles. 
Here the anſwer muſt 15 
be leſs than the middle —— 
term; becauſe the Rem. 10 poles. | 
broader a piece of 33 half feet in 1 pole. 
ground is, the leſs — 2) | 
length is required to 15) 330(22 half feet. 
make the acre; and ſlo _ go — _ 
the greateſt of the ex- — 11 feet. 
tremes is the diviſor. oa 
(9) 
| poles. feet. 
Miſc 10 11 


9 7. Ho mpck pluſh of 3 quarters wide will 
Line a cloak that hath in it 4 yards of 7 quarters wide ? 


E „ eee oh 


' 
? 
* 
7 
þ 
7 r 
8 * 1 
252 
4 
14 
11 * 
39 
3 
9 
* 
N 
| 
„ 
x 
* 


71 „ The Rule of THREE. Chap, Vil, 


. 
Here the anſwer muſt be 3 47 
greater than the middle term; Es | 


for the pluſh* being narrower 
than the cloth of which the 23 40" (91 yards. Af 
cloak js made, will require Wo. 
more length. 
( 


3 8. If 36 yards be a rood of maſon- work, at , 
hight” how many yards will make a rood at 9 feet 
. 


A 


f et. yards. 15 | : 


9 36 
2 


pe 


$9509 108 


Anſ. 12 2 yards. 


M O R E EXAMPLES. 


Ces, 9. If a meſſenger makes a journey in 24 days 
when the day is 12 hours long, in how many days may 
he make out the ſame journey when the day i is 16 hours 
long? Anſe in 18 days. | 

Queſ?. ro. If 360 men be in garriſon, and have pro- 
viſions only for 6 months, how many men muſt be turn- 
ed out, that the ſame ſtock of proviſions may laſt 9 
months? Anſ. 240 men are to be retained, and the reſt, 
vz. 120, mult be turned out. | 

Que ſt. 11. If I have 1200 ib. weight carried 36 miles 
for a ſum of money, how many pound-weight ſhall [ 
have carried 24 miles for the ſame ſum? Anſ. 1800 lb. 

Queſt. 12. If I borrow of a friend L. 64 for 8 months, 
what ſum ought I to lend him for 12 months in order 
to requite the favour ? Anſ. L. 42: 134. | 

Que ſt. 13. A fabric is reared in 8 months bis 's 120 
workmen; and another fabric, on the ſame plan, and of 
the ſame dimenſions, is to be reared in 2 months: How | 
many workmen muſt be employed? Anſ. 480. 


Queſt. , 
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Queſt. 14. A regiment of ſoldiers, — of 1000 
men, are to have new coats, each coat containing 3 yards 
2 quarters of cloth that is 6 quarters wide, and they are 
to be lined with ſhalloon that is yard-wide : How many 
yards of cloth will the coats take ? and how many yards 
of ſhalloon will line them? Anſ. 3 500 yards of . 
and 5250 yards of ſhalloon. 

Quef! 1 5. How many yards of paper that i is 3 quarters 
wide will be ſufficient to line a room that is 24 yards 
round and 4 yards high? Anf 128 yards. 

Queſt. 16. If I lend my friend L. 650 for 22 months, : 


how long ought he to lend me L. 953: 6: 8 to ee Re 


my kindneſs? Anf 15 months, 
Queſt. 17. If 50 horſes. are maintained a year in corn 


for a certain ſum, when oats are ſold at 9 s. per boll, how 


many horſes may be maintained a year in corn for- the 
ſame ſum, when oats are at 10 8. fer. boll? Anſe 45 


; borſes. 


Que b. 18. If the penny-loaf weigh 10 0z. when wheat 


is ſold at 12 s. per buſhel, what ought to be the price of _ 
Wheat when the penny-loaf weaghs 8 0z,? * 158. or N 


buſhel. 
Queſt. 19. If 12 inches in 3 and 12 inches | in 


breadth make a ſquare foot, what length of a plank that 


is 9 inches broad with be t to a ſquare foot ? +, a 
16 inches, 

Que ſt. 20. If 40 poles 3 in length and 4 poles i in breadth 
make an acre, what muſt be the breadth to make an 
acre when the n! is a 32 e ? ae 5 poles. 


7 he Compound Rule of Three. 


Tag Compound Rule of Three, from five given 
numbers finds a ſixth, or from ſeven given numbers 
finds an eighth, or from nine given —— finds a 
tenth, or from eleven finds a twelfth, c. jj 

This rule eaſily and naturally admits of ſubdiviſions 


which, from the number of the terms given, may be 
denominated 


treme is the diviſor. 


— 
— 
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denominated the rule of Five, the rule of Seven, the rule | 
- of Nine, the rule of Eleven, &c. . 
1 Queſtions i in the compound rule of ns are alſo re. 
ſolved into two parts, viz. a ſuppoſition and a demand, 
If five terms be given, three of theſe are always found 
in the ſuppoſition, and two in the demand; if ſeven 
terms be given, four of theſe are in the ſuppoſition, and 
three in the demand; if nine terms are given, five of 
theſe. are in the ſuppofition, and four in the demand; 
if eleven terms be given, ſix of theſe are in the ſuppos 
ſition, and five in the demand, Gr 
The ſuppoſition and demand being diſtinguiſhed, pro- 
ceed to ſtate the queſtion ; that is, to put the terms in 
due order for operation, as the following rules direct. 


n n 


Place that term of the ſuppoſition which 1 is "of the 
fame kind with the number ſought, in the middle. The 
remaining terms are extremes, which - muſt be claſſed 
into ſimilar pairs, by making each pair conſiſt-of one 
term taken from the ſuppoſition, and another of the | 
ſhows youe taken from the demand. 


* U . K. II. 


out of each! ls pair, joined with the middle t "TR | 
form a ſimple queſtion; and in each ſimple queſtion, fo 
formed, find the diviſar 3 viz. conſider from the nature 
of the queſtion, whether the anſwer muſt be greater or 
leſs than the middle term; and if the anſwer muſt be 
greater, the leaſt extreme is the diviſor ; but if the an- 
ſwer muſt be leſs than the . term, the pane © ex · 


R U ” E n 


Place all the diviſors on the left hand, and the other 
extremes on the right; then multiply the diviſors, or ex- 
tremes on the left, ' continually, for a diviſor, and mul- 
tiply the extremes on the right hand and the middle 
rn er _ e nf . 8 . 


_—_ 
„ 
% 
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the dividend by the diviſor ; and the quot is the anſwer, 

of the ſame name with the middle term. : 
The anſwer to queſtions in the compound rule of 
three may alſo be had by working the ſimple queſtions 
ſeparately, or by themſelves, in Tu fallowing manners 


——_————— 


— 


vIZ 
The middle term, wich any one pair of anlaß ex- 
tremes, make the firſt ſimple queſtion, and the anſwer 
to this queſtion muſt be made the middle term to the 
next ſimilar pair of extremes; and the anſwer to this 
ſecond queſtion muſt, in like manner, be made the 
middle term to the following ſimilar pair of extremes, 
&c.; and the anſwer to the laſt. Gimple queſtion is tha TE 
number ſought, _ 

But the joint operation preſcribed 1 in Rule III. is the 
ſhorter ap well as the eaſier method; for in working ſome 
. of the {imple queſtions, there may happen to be a re - 

E mainder, and conſequently the middle term of the next 
ſimple queſtion will have ſome fractional part; which i in· 
conveniency is avoided by working jointly. 

In every ſimple queſtion, when the diviſor is an ex · 
treme found in the ſuppoſition, the proportion is direct; 
but when the diviſor is an extreme found i in the demand, 
the proportion is inverſe. 

The three rules delivered above are indeed ſo n 
ted, as to make no difference betwixt direct and in- 

| verſe, or ſo as to render that diſtinction needleſs, the 
left-hand extremes being all diviſors; but yet, as que · 
ſtions conſiſting entirely of direct proportions are the 
plaineſt and eaſieſt, it will be proper, in the firſt place, 
to exemplify the rules by queſtions of the direct * 
and after wards introduce ſuch as are inverſe. | 

And as queſtions in the rule of five are by far more 
numerous, and occur much oftener, than queſtions 
in the rule of ſeven, nine, or eleven; I ſhall, firſt 
of all, adduce à ſer of queſtions in the rule of five, 
wherein both proportions are direct; then propoſe ano- 
ther ſet, wherein one or both proportions are inverſe; 
and, laſtly, give a few examples of the rules of ſeven, 


and eleyen. | 
oe: I. The 
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The Rule & THREE. 


. 1 


* 7 he Rule of Five direct. ; 


* 


1 . I. IT 14 horſes eat 56 buſhels of corn in 16 
days, how many buſhels will 20 horſes eat in 24 days? 
The ſuppoſition in this queſtion is, If 14 horſes eat 
.56 buſhels in 1 6 days; and the three terms contained in 

It are, 14 horſes, 56 buſhels, and 16 days: The de- 

mand is, How many buſhels will 20 horſes: eat in 24 
days? and the two terms contained i in it are 20 TING 
and 24 days. | | 
The number ſought is buſhels, Jaf the term in the 

ſuppoſition of the ſame kind is 56 buſhels ; wherefore, 

according to Rule I. I place 56 buſhels in the middle. 

The remaining four terms, are extremes, which 1 claſs 
into ſimilar pairs, by making each pair conſiſt of one 

term taken from the ſuppoſition, and another of the 
. fame kind taken from the demand. Thus, 14 horſes 
and 20 horſes make one pair; again, 16 days. and 24 
; days make another pair. . 
DODiut of the ſeveral ſimilar pairs, joined with the mid- 
dle term, 1 form ſo many ſimple queſtions, according to 
Rule II. viz. I ſay, 

1. If 14 horſes eat 56. buſhels; in a certain number of ; 
days, how ey buſhels will 20 horſes cat in the lame 
time ? | 

2. If 16 days eat up, or confine, 56. of any dir , 
Weder of Deere, bow many ape ave will 24 onye « con- | 
ſume ? | 

In the firſ} Gmple queſtion” it is dio that the an- 
ſwer will be greater than the middle term; for 20 horſes 
will eat more buſhels than 14 horſes will do 1 in the ſame 
time; and ſo the leaſt extreme, viz 14, is the diviſor ; 

and becauſe 14 is an extreme font in the 8 

the proportion is direct. 
In the ſecond ſimple queſtion it is * plain, that the 
anſwer will be greater than the middle term ; for 24 days 
will conſume more buſhels than 16 days; and conſe- 
5 88 the leaſt cxtroms, viz. 10, is the divifor ; and 
| | becauſe 
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ſe 16 is an extreme found in the ſuppoſition, _ 
poportion is direct. F 91 7 


According to Rule m. x > "qd operation. + by 
place the diviſors on the left Hofer buſhels. 3x4 
band, and the other ex- IF id. 56 :: ga 


t tremes on the right, and da. 16 wa da. 
n both of them under one ank 
5 other; ſo that the two up” MS 4380 
| ones make a pair, or be 14 56 
. of one kind, and the two ——_ _ — 
_ lower ones make another 224 288 
4 pair, or be- of one kind; S 7 | 
I and no matter which of the : „ > 0 EE 
4 pairs be uppermoſt : then 224) 26880 (126 
| I multiply the diviſors, or -: i - | 
g the extremes on the let — 
ö hand, for a diviſor; and a- 448 
5 gain I multiply the extremes V 
on the right, and the mid. — 
dle term, continually, for . 


| a dividend ; and dividing the Anſ. 120 buſhels. 
_ dividend by the diviſor, the 
quot, or anſwer, comes out of the ſame name with the 
middle term, viz. 120 buſhels. | 
The two ſimple queſtions into which the compound . 
queſtion is reſolxed, are Rated, and 6 EE ſeparately; TS 


as follows. 
# H. CY hows B, Days. | 
If 9 5 50 2 If 16 80 1 
20 ; OY | ; 1 80 : - 
14) 1120(80 B. ä | 16) 1920 (120 B. 5 


3 e 16 


VVV 


Anſ. 120 buſhels, as before. 


88 
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Que ſt. 2. If 40 acres of grafs be cut down by 8 my 
in 7 days, how many acres ſhall be cut down by 24 men 
in 26 days ? : 


Joint operation. 
Men. acres. Men. 


56) 26880 o (480 Acres. 4. 
224 


448 


— 


The is reſolved into two ane queſions and 
wrought ſeparately. 15 
Ma. A 1 a. Days. 
If 8:40:: 24 If 7: 120 : 28 
EO 120 


80 960 _ 73360 * 


„ 00 acres. Asi. 480 acres. 


1 3. 1 L. 100 in 12 months gain 1. 5 intereſ}, 
c 7 
oint 


en The an of TE _ 
Joint operation. 0 es Es | 


Pr. int. Pr. 


. 
If 100 : 5 : 75 
months 12 | 7 months, | 


— | ; 8 \ 
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* 22]oo) 3375(2 16 3 a. 5 
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975 L. rem. 
ee 
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— „ = 0 
W Fo 
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IV rem. 1 ee: | 
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Pr. int. Pr. %%%öÜ—⁰7iâ'˙ 8 
If 100: 5: 275 If 12: a 3 
5 | a | 


ioo) 355 ( . 75 
20 — 2 oh 
cr 


=, Ls. 
s 9 5(4605 16 


75 2 73 
a > 
5 ht a 3 
bu 12 . BS 


WWW 2564 
. 9 2 0 
5 — 
Oueſt. + 4. If a carrier receive 42 ſhillings for the car- 


riage of 3 C. weight 150 miles, how much ought he to 


receive for the carriage of 7 C.3 Q 14 ib. 50 miles? 
Before the queſtion is ſtated, it will be convenient to 


| reduce one of the pairs as follows. 


" 
3 Af. 


2% . C. A b. 
2 Fig 
4 wy 4 8 + of 7 : 


3306 b. 882 lb. 
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if 33654355082 eee | Pe 
miles 150 50 miles. E Pp 
16600 44100 _ 
336 3 42 2 
; | 50400 ; 882 
— 7 d. 
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The ſame el e into two core one, and 
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If 336: 4251882 . 2: 50 
A 42 1 12 8 . 
© | 1-10, f —— m 
„„ 1764 i. r 
5 35286 5 


3 36) RG I 0-- by 2800). 5 
336 0 | e 1 en 60 &« —„—˙ 


„„ . 3 
5 3 5 60 
| + 2% a ain 15 
— „„ 
100 (3 “l. (o) 
(o) | * Aus 3 8 


MORE E XAML Es. 
Queſt. 5 If a regiment of 936 ſoldiers eat up 351 


_ © quarters of wheat in 168-days, how many quarters. of 

Wheat will t1,2 32 ſoldiers eat in 56 days at that rate? Anſ. 
1404 f rters. 4 — 

Oueſt. 6. If 48 buittels of corn yield 356 huſniels in ! 

w much will 240 buthels yield in * that 

Ans. 17,280 buſhels. 

7. If 40 ſhillings be the wages of 8 men for 5 

hat will be the wages of 32 men for 24 7. : 
Anſ. 768 ſhillings, or L. 38, 8 s. 

Queſt. 8. If 8 cannons in 1 day ſpend 48 barrels of 
powder, how many barrels will 24 cannons ſpend in 12 
days at that rate? Anſ. 1728 barrels, » 

Queſt. g. An uſurer receives L. 3: 7: 6 as the inter · 
eſt of L. 75 for g months: How much is that per cent. 
per annum; - Anfſ. 6 per cent. 


Queſt. 10. If 18 roods of be done by 3 men 
in 


Chap. VIT The Rule of THREE 
1 how many roods will de done by 8 4 4 W 
3 at the ſame rate of working? 32 roods. 

1. If 4 ſtudents ſpend L. 19 in 3 months, how 
23 Will 8 ſtudents ſpend in 9 months? Anſ. L. 114. 

Queſt. 12. If 600 ſeamen. in 4 week eat 1 500 lb. f 
beef, how much will e 1 20 o ſeamen i x 2 09974 2 . 
3600 0995 5:73 Et 


II. The Rule f Fi ve inverſe,” 


The queſtions that fall under this rule have contincaly 
one of the proportions inyerſe, and the other direct, and 
ſometimes the upper, and ſometimes the lower, is the 
inverſe proportion; and in ſome few. queſtions both pro - 
portions are inverſe. Now, though the three rules de- 
livered above make no difference betwixt direct and i in- 
verſe; yet, to bring the learner to ſome meaſure” of ac 

- quantance with this uſeful diſtinction, I ſhall, in ſtating 
the following queſtions, expoſe the ſame to view, by af- 
fixing an afteriſk to the extremes of every inverſe pro 
portion 

Queſt. 1. If 14 horſes eat 56 buſhels of corn in 16 
days, in how many days will 20 horſes eat 120 buſhels | 

at that rate? 757 
In this queſtion the ſoppoſiti ition is, that 14 ne eat 

506 buſhels in 16 days; and the demand is, In how ma- 
ny days 20 horſes will eat 120 buſnels?k 

The number ſought is days, and the term in {che 8 | 

poſition of-the ſame kind is 16 days; and accordingly I 
place 16 days in the middle. The remaining faur terms 
are extremes; which I claſs into ſimilar pairs, by ma- 

king each pair conſiſt of one term taken from the ſuppo- 
ſition, and another of the ſame kind taken from the de- 
mand. Thus, 14 horſes and 20 horſes make one pair : 
1 56 buſhels and 120 buſhels make another pair. 

Out of the ſimilar pairs, joined with the middle ny 
I formſo many ſimple queſtions; namely, 

1. If 14 horſes eat a certain number of buſhels i in 16 
days, in how many days will 20 horſes cat the ſame 


vantity ? 
q * . If 
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20If 5 6 buſhels are eat up in 16 days, in 1 how. 
day s will I 20 buſhels be eat up by the ſame eaters? 
In the firſt ſimple queſtion it is plain, that rhe 1 f 
* be leſs than. the middle term; for 20 horſes will 
eat the ſame number of buſhels in fewer days than 14 
| horſes; and ſo the greateſt extreme, - viz. 20, is the di- 
_ viſor; and becauſe 20 is an extreme found in the de- 
155 mand, the proportion is inverſe. _ 
In the ſecond ſimple queſtion it is alſo 1 that ; 
the anſwer muſt be greater than the middle term; for 120 
| buſhels will require more days to be eat up in, than 56 
buſhels; and therefore the leaſt extreme, viz. 56, is 
the diviſor; and becauſe. 56 is an extreme found in the 
ſuppoſition, the pes is direct. | | 


21 now proceed to * Joint en. 
Nate the queſtion, by Horſe day Horſe 
Placing the diviſors 20: 16 :: 14 
on the left hand, and buſh. 86 ©: b. 
the other extremes — — 
on the right; then a 1660 
multiply and dividCe 186 
as directed in R. III. | 7 wo r 
and the anſwer comes : | 1008 
out of the ſame name facing rn: ee 
withthe middleterm, _ — days. . 
VIZ. 24 days. „„ 11 oj26886 4 Anſ. 
1 The F 

* Tad. : 1 
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T he two fimple queſtions into which the compound 
| queſtion is reſolved, are Nate aqd enth. nn. 
as follows, F555 s 
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Horſe day. Horſe 1 Buſh. D. h. | Buſs. 
#20 : 16 :: 14 56 2 :3 120 
14 95 „ „ 

„„ 

| 16 „ 22 
0 22 days. „„ 
. hours. — 

s 16128 
16 | | .- £20" + 
V ES 
— -_ Fg6(1935360(34560 

96[o(48 min, 108... —- 
| — 2405276024 FOR 
255 48 
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anal 2. 11 4 40 acres of ok be cut F by 8 men 
in 7 days, in how many days will 480 acres be cut 
_ by 24 2 
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The ſame Dees ned into two Um 0 queſtions 
and wrought ſeparately. | IC 
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Queſt. 3. If 100 l. PUREE in 12 3 gain 
BL, 1 what e will * L. 22163 in- 
tereſt in '9 months | 
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The b 0 reſolved into two dane queſtions, If 


and wrought ſeparately, 
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A a 2 Queſt. 


Chap. VII. 
| Ge 4. If 12 inches of length, 12 of breadth, and 
12 of thickneſs, make a ſolid foot, what length of 2 
| plank that is 6 inches broad and 4 inches thick wil 

make a ſolid foot? N | 


Joint operation. 5 

Br. leng. Br. 

TH 3.26 237 2237 . 
Th. 4 £ Eu * Th. 85 


8 144 
24) 1 728(72 inches, A. 
168 · 
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The ſame en liek into two ſimple queſtions 
both inverſe, and wrought ſeparately. _ | 


Er. leng. „JJ 
%% LE *4 24 12 
* yo | © „„ 
5 8 "as 
24 inches. Af. 72 inch. in leng · 


MORE EXAMPLES. 


Queſt 5. If a carrier receive 42 ſhillings for the car. 
riage of 3 0 weight 1 50 miles, how many miles ought 
he to carry C. 7: 3: 14 for 368. 9 d. Anf. 50 miles. 
Quęſt. 6, If a regiment of 936 ſoldiers eat up 351 quar- 
ters of wheat in 168 days, how many ſoldiers will eat 
up 1404 quarters in 56 days at that rate? Anſ. 12533 


. ſoldiers. 


Queſt. 7. If 8 men in 5 days earn 40 ſhillings of wa: 

ges, in how many days will 32 men earn 381. 8 s.? 
Anſ. In 24 days. „„ 

5 : Aeli. 


chap. VII. The Rule of THREE. 1890 
Queſt. 8. If 8 cannons in 1 day ſpend 48 barrels of | 
powder, in how many days will 24 cannons ſpend 1728 
barrels at that rate? Anſ. In 12 days. 55 
Queſt. 9. If 751. principal, in 9 months, gain 
L. 3:7: 6. intereſt, in how many months will 100 l. 
principal gain 6 l. intereſt? Anſ. In 12 months. 
Queſt. 10. If the penny-loaf weigh 12 ounces when 
wheat is ſold at 3s. 4d. per buſhel, what ought to be 3 
the weight of a loaf worth 9 d. when wheat is ſold alt 
10 8. per buſhel? Anſ. 36 ounces. „ = 
Queſt. 11. If one travels 300 miles in 10 days when 
the day is 12 hours long, in how many days may he 
travel 600 miles when the day is 16 hours long? 
Als In 15 days. „ 
Queſt. 12 If 48 pioneers, in 12 days, caſt a trench 
24 yards long, how many pioneers will caſt a trench 
168 yards long in 16 days? Anſ. 252 pioneers. 


* 


III. The Rule of Seven, Nine, Eleven, &c. - 


Que ſt. 1. If 15 men eat 156d. worth of bread in 6 
days, when wheat is ſold at 12s. per buſhel, in how 
many days will 30 men eat 520d. worth of bread wen 
wheat is at 108. per buſhel? © e 
This queſtion belongs to the rule of ſeven, the num- 
b ber ſought is days, and the term of the ſame kind in . 
the ſuppoſition is 6 days, which I place in the middle. Sx 
The remaining ſix terms are extremes, which J claſs into FE 
| ſimilar pairs, by taking one term of each pair out of 
the ſuppoſition, and another of the ſame kind out of the 
demand.  —- , nt 
Out of the ſimilar pairs, joined with the middle term, 
I form ſo many ſimple queſtions, in each of which I find 
the diviſor by Rule II.; then I place the diviſors on the 
left hand, and the other extremes on the right, as di- 
rected in Rule III. and multiply and divide, as follows. 


” 


—_— 


Joint 


The Rule of THREE. 1 


c Tot operation. 155 e 
+ ,, Me days. Men. oh. 
| ws =» 9 . 


| " 10: d. 156 Sd. t 2 
; ; | 5. — it "RE 5 44 = "4 
a 24 £ 5 | = . UT" = ; 30 | 1 27 
46800 7800 
| FF 12 
N hes _ oy * > 


NED. 54 e 3 
— » — 5 


936 
83 


* 
4 A 55 a 
— 
| _ 0 | : | 
. p3 je 


This © com 3 queſtion is reſolve into chews wp Z 
* as . We nd 


: 247 « 
3 
12 12 days. Anſe 


$4.5 Queſt. 2. If 18 men build : a wall 40 feet long 3 feet 
thick and 16 feet high in 12 days, how many men will 
build a wall 360 feet long 8 feet thick and Io feet high 
in 60 days? | | 

This queſtion belongs to the role of nine, and is ſta- 
ted and wrought in the ſame manner with the preceding 


in the rule ha vs as follows. 


wen. 7 ; 

: | | 0 2 To 
- 

; 5 * 

4 - 
. f 
# ; 
8 2 4 


IO 2 of 


* 


o. [The Rule of THREE. 


: N operation. . Ex; FP 

| Et 8K men. Length, Eons 
+ Gb: : 18: — 4 Pf Th 
60 16: Th.3 b. 10: 122 


; 4 5 . 2880 Ee ny 


gi? — 
— 
4 


5 
12 | | : 12 ER. | - 


"2020 | 245600" . 
60 18 
| 115200 27648 3 | 
. 3456 5 


— — 


45 11 1152ſ00)62208þ60(54 m mens: wk _— 


| This 3 queſtion 3 is reſolved into four gl 
ones, as follows. 


40: + 00 1 9 
5 b „ 432 | ; 
ls 2k $0 {SIT 51 1 a e,, * 


60 270 :: 12: 54 men. A4 ., 
. 3. Tf 12 men caſt; a ditch 30 feet long 6 a 


and 3 broad in 15 days, when the day is 12 hours long; 
in how many days will 60 men caſt a'ditch 300 feet 


long? e 


ſlated and wrought in the ſame manner with the prece- 


* 


En B 
E . ö 2 3 
5 a 8 38 i * 
50 4608 eh 2 7 K — K a 
; # big 9 Fe : d B , A 

* 4608 3 3 

* 0 "eg 

— 


long 8 deep and 6 broad, When the day is but 8 hours 
This queſtion. belongs. G rule of eleven, and is 


Ling e in the miles of . and nine, as follows. * 
Joint 


4 ' * 


=_ — —— 


282 „ 


- ; F 
- . * — re —. 3 
2 _—_ < * — —— 1 
* wv». rr , ger A rower rho a AI eee > — — 


1/9 nes, 27 * 


— | The Rule of THREE. | - ave” 
wa e 


Men. days. Men. 
hb. b. d. *60:: 5 11 03.2 FRE = 
*8: 3 64 I. 30 - 300 l. 28 1 12 ö 


3 5 Aud . 2 59200 the diviſor, 
And I2x 300x8x6X12Xx15== 31104000 the dividend, 
25920 31 1040000 (120 r O 
l i: 
5 * x 
284 
= - 
The "ERR may ha contracted by omitting the equal 
extremes, 6 and 8, found both on the left * and the 
3 thus. 
60 x 30x 3 = the diviſor. | 
And * 12x 152 648000 the dividend, 


- © 5400) > (120 SONS, 10 
. | f 8 4* * | 


108 
0 


( 


a queſtion Is reſolved into five . : 
ones, as under, | N 


60 115 122 2 5 


30: 327 300 30 
/ „ 6: 30 1 8: 40 

3:40 :: 6: 80 5 

5 8 : 80 1 12120 days. aa. 


2 


e MORE EXAMPLES 5 7 
Queſt. 4. If 18 roods of ditching be wrought by 3. 
men in 16 days, when the day is 15 hours long; how | 
many 


— 
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many roods will be wrought by 8 RESO 4 ** ys when ge 1 


the day is 9 hours long? Anſ. 74 roods. 
Queſt. 5. If 12 men build a wall 30 feet long 6 feet 
high and 3 feet thick in 15 days, in how many days will 
60 men build a wall 300 feet long 8 feet high and 6 Tot 5 
thick ? Anſc In 80 days. 54 
Que ſt. 6. If 10 men, by working 6 hours a an can 
in 4 days, dig a_cellar that is 23 feet long 16 wide and 
12 deep; how many men, by working 8 hours a-day, will, 
in 2 days, dig a cellar that is 32 feet 8 wide and = 


8 deep? Arnſ. 20 men. 
ante bur ö in the Rule of 7 Three, 


* 


1. If the firſt term is an aliquot part of the ebe or 
third, divide the ſaid ſecond or third term by the firſt, _ 
and the product of the quot and the other term is the an- 
ſwer. Thus, if 9 : 27 :: 42, then divide 27 by 9» and 
the quot 3.x 42= 126, the anſwer. Again, if 8: 5 :: 64, 
_ EM by 8, and the quot 8x 5==40, the anſwer. | 


E X A MP L E. 


1 B, | and D, have L. 1co to be divided among 
| them, in ſuch manner, that for every L. 3 A receives, 
B muſt have 5, C 7, and D 10; that is, their ſhares are 
to be as the numbers 3, 5, 7, 10: Required their ſhares ? 
Add the proportional numbers, by ſaying, 3++5+7 - 
F198, then ſay, 
| 3* 412 A's 4 

5 .. J FX*x 4g g 20 B's ſhare. 

10 hh 100 2 5x 4= 28 C's ſhare. 
lo x 4= 40 D's ſhare, 


100 proof. 


- Becauſe 25 meaſures 1oo, I multiply the quot 4 into 
all the extremes on the right hand, and the progucts are 
the anſwers or ſhares. 


2. If the firſt term be a 11 of the ſecond or third, 
5 b c 5 divide 
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divide the firſt term by the ſaid ſecond or third; and the 
remaining term, divided by the quot, gives the anſwer. 


„ 


EXAMPLE * 


If 60 yards coſt L. 20, what will 45 yards colt? 
© Here the firſt term Go is a multiple of the ſecond term 


- | 20, and 48 = 3, and 4 = 15 L. Auf. 


"DXA MPL E II. ; 
If 18 yards coſt L. 12, what will 6 yards coſt? | 


Here the firſt term 18 is a multiple of the third terra | 
6, and P=3, and P=4 L. Aa. 


. In compound queſtions the operation may hs: 
ly "of rendered more ſimple, by placing the component 
parts of the diviſor and dividend in a fractional form, re- 


JeQting ſuch parts or factors of the numerator and deno- 


minator as happen to be equal, or cutting off an equal 
number of ciph ers, of dividing by * common di 


0 viſor. 


EXAMPLE 1. 


Ir 35 ells of Vienna make 24 at Lyons, and 3 ells at 
Lyons make 5 at Antwerp, and 100 ells at Antwerp 
make 125 at Frankfort, how many ells at Frankfort make 


42 at Vienna? 


This queſtion belongs to the tule: of ſeven ; and be 
cauſe the number ſought is ells at Frankfort, therefore 
the given ells at Frankfort, viz. 125, is the middle term: 
the remaining terms are extremes; which I claſs into fi- 


milar pairs, and ſtate as follows. 
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: 1165 363; 0887-4 Ant. Frank. Ant. | : 
Vienna 100 125 ꝶ ꝗ¹vudwdaß wenn 
8 Lyons 3 e 24 Lyons 4 
i 
n | „ 42 
2c” | 10 %% %/%—⅛ ;] © oj6 
N 125 
| — 
1 . © 25 20 
7 1008 
= 504 
* 10,]:0)6300ſoo(60 ells. Arſe 
; 630. 
| | 
4 Ws 0 Ret 
: The ſimple queſtions are, - By 
„ ieee : 125 „ 57 04 
t . 3: 6424: | 
T. 70 35: 50 „42 & ells at e . 
; But the queſtion „ more ſimple, by being lla. 
„ ted and wrought in the fractional form, as * | 
r — 125 AX 24X SXI25 _ 
: 35X3xX100 | - 3X 35X100 | 
42 x8 XI * 25. 8400_ 850. 6 ds: 10 Frank- 
| 1X7X20 140 14 
fort. of os 


EXAMPLE IL 


If 100 1b. of Venice weigh 70 lb. of Lyons, and 120 
lb. of Lyons weigh 100 lb. of Roan, and 80 Ib, of Roan 
weigh 100 lb. of Tolouſe, and 100 pound of Tolouſe 
weigh 74 lb. of Geneva, how many pounds of Geneva 


will 100 lb. of Venice weigh? : 
Flea This 
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This queſtion belongs to the rule of nine; and becauſe 


pounds of Geneva is the number ſought, the given pounds 


of Geneva, viz. 74, muſt be the middle term: the re. 
maining terms are extremes; which may be claſſed | into 
ſimilar pairs, and ſtated as follows. 


_ Tol. Gen. Tol. 


Ver. Ly. 100: NEE 100 Ly. Ven. 
100: 120: Roan 80 1coRoan: 50: 100 
8000. I oooo 
5 120 „ 
960000 700000 
£00 --;-- . 2190 


96000000 70000000 5 
„ F | 5 


| 96000000) 558508006 5393 b. of Ge- 
ee 75 neva. Anſ. 


, 
8 
7 


Bat the queſtion becomes more ſi mple; and is wrought 


with greater caſe and advantage, by veivg ſtated in the 


fractional form, as follows, . 
100 — 70 X 100 * 100X 74 20 * 100 x 74 


100 * 120 * 80 x 100 . 120 XK 80 5 


8 5180 
2 8 96. 


96. 358 Ib. of Geneva. . 


* 


- 


I ſhall, now 3 by obſerving, that every com- 
pound queſtion, whether in the rule of five, ſeven, nine, - 
or eleven, Gc. properly and ſtrictly ſpeaking, conſiſts 


but of three mee terms, For the firſt term, or . 
is 


„% WWD 


— 
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is to be conſidered as one compound term * up, or 

produced, by the continual multiplication of the ex- 
tremes on the left hand, as ſo man) component parts. 8 

In like manner, the third term is to be conſidered as ue 
| compound term, made up by the continual multiplica- 
tion of the extremes on the right, as. component Ports. 0 
Suppoſe the queſtion to be, | 
If L. 100 in 12 months gain L. 5 intereſt what will 


L. 75 gain in 9 months 2 


Here it is obvious, that it is neither the L. 100 prin- 
cipal, nor the 12 months of time, taken ſeparately, that 
gains the L. 5 intereſt, but both contribute their ſhare; 


that is, they conſpire, as joint cauſes, to produce one 


effect; and therefore their product, viz. the firſt term, 


is to be conſidered. as the cauſe producing the effect; 
that is, the firſt term, viz. 100 x 12, cauſeth, produ- 
ceth, or gains, L. 5 of intereſt. And in like manner, 
the product of the extremes on the right hand, or the 


third term, viz. 75 * q, is to be eſteemed the cauſe that 


produceth a ſimilar effect; that is, gains a like ſum of 


Intereſt, namely, the fourth term, or anſwer. In re- 


ference to this way of conſidering the firſt and third 
terms, the queſtion might be ſtated as under. 


If too x 12:5 759 
. 1 e VIII. 
. FELLOWSHIP. 


ie wir, called alſo e or Parinerſbip, 


is, when two or more perſons join their ſtocks, and 


trade together, dividing the gain or loſs proportionally 
among the partners. 


Fellowſpip is either without or with n alled alſo | 
ſingle or double. 


J. 


— 
— —— oo—— 43 — Ew 
* N. r d e 11 PAI 7 ©. 


— — . — — — — — = - 


3 


8 FELLOWSHIP. ber vn, 
'L Fellowſhip without Hime. eps 
"pilots in fellowſhip without time are re wrought by 
che following proportion. 
A s the total ſtock 1 
IJ To the total gain or loſs, 
So each man's particular ſtock 
To his ſhare of the gain or loſs; DT 
 Queſ# 1. A and B make a joint ſtock : A puts in 1 
and B 81. a wy gain 51.: What is each © man's ſhare? 


e Stock gain. Stock, 
7 A's lock 12 A. arg * 5 2212 
B 's ſtock 8] yy 1755 5 
Totalflook 20 | Z- 5 266 
© Stock. gain. Stock. A's gain 31. 
5 B. If 20 . 5 on 8 5 
i] HS - * . 1993 
CE TI A's gain 3 
- 20) B's * 3 
B's gain 2 l. „ Total tain 5 5 proof, 


Queſt. 2. A, B, and C, make a joint ſtock: A puts 
in 781. B 1171. and C 2341.; "_ gain 265 l.: What 
6 is each mars ſnare ? 


* 


j 


& 78 | 
Stock of JB 117 
C 234 


. 


Total ſtock 429 


4 If 429 : 
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Stock. gain. * 
265: 78 


1716 


. DOES 


429) 1560(3s. 
1287 


2 


Pn 


429) 3276⁰07 d 
Lo... - 


273 
7 
429)1092(2f. 
+ 1) O58 


| (234) 


= OS 
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wo FELLOWSHIP. chap. vm. 
Stock. gain. Btock, © Stock, gain. Stock, | 


B. If 4293/2655: 117 " ale 6 265: 234 
117 234 _ 

1855 - = 5 : 106⁰ . 

pt, aa HITS. - Sa 
n es | 530 
— — 5 — ——_— 

. eee | 429)62010(144 

„ 90 7 „„ 429 · 


1911 
1716 

1950 
1716 


7 234 | 
2145 | . 20 5 

—__ = acts 8. | 
low, he, e 


| 429)2340(5d. 0 390 
„ - - 11 
Vito. 
Z =? + 
429) 7800 f. „ 
8 4 
(6 439) 550 f 
e 1287 


PENA „% . (273) 
Anf. 


Chap. VII. FELLOWSHIP, 20 
; | bp 5. 'd. V Rem. L 
Au. Gainof B 72— 5— 5—I=——351 


— —ä—ä— — —— 


Proof 265— 0— 0—0—858 i | 


Note 1. When in any queſtion there happen to be 
remainders, they muſt be reduced equally low, ſo as to 
be all of one name; and then their ſum will be either 
equal to the diviſor, or exactly double, triple, &c. of 
it: and accordingly 1, 2, 3, &c. carried from the ſum © 
of the remainders, and added to the particular gains, 
will make up the total gain; or the diviſor will always 


divide the ſum of the remainders exactly, and the quot 


added to the particular gains will give the total gain, 
Note 2. When the partners have equal ſhares of ſtock. 
or capital, their ſhares of gain, loſs, or neat proceeds, 
is found readily by dividing the total gain, loſs, &c. by 
the number of partners, thus, 3% 
Suppoſe A, B, and C, were equally concerned in K 
voyage to Virginia, and that the neat proceeds turned 
out to 5751. each partner's ſhare will be L. 191: 13: 4, 
caſt up as under. | ; 1 1 
| „„ 


35% K 33 44 


Note 3. When the fractions denoting the partners 
ſhares of ſtock or capital have all the ſame denominator, 
their ſhares of gain, loſs, &c. is quickly found, by di- 
viding the total gain, &c. by the denominators, and 
multiplying each quot by its reſpective nnmerator, thus. 
Suppoſe A, B, C, and D, buy a ſhip for a ſum of 
money, whereof A, B, and C, pay & each, and D $ or 
5 and that her freight on a voyage amounts to 260 l. 
the partners ſhares are found as follows. 


Ce - 6260 


[ 


| 
| 
| 
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I 25 


1 : ” . 162 860 4 
EO :6:8 to B. 

43 :6:8 0 C. · 

130 0 o to P. 


proof 8 PX. 5 

+ Note 4. The operation may . be ſhortened 
or facilitated by firſt finding the gain, loſs, or neat pro- 
ceeds, per cent. or per pound, and then working by the 
rules of practice, thus. 
Suppoſe A, B, and C, join in an adyenture to Bar- 
badoes, which, with all charges, amounted ro 20001. ; 
whereof A paid 4001. B 600 l. and D 1000 l.; they | 
have returns in goods, which being diſpoſed of, the 

| neat proceeds, amounted to L. 4 3337 07 8: What ſhould 
' each partaer get? 


If 2000 14 6—8 :: LY 
20 4333— 6-8 :: 
ä 7 2166—13—4 3: 


20 
1303 
N 
„ 

5 216 13 4 per cent. | ON © 
13 =” . | 
| | To | —— — 8 ; L. Ss i... 

400 = 866134 A gets 866 13 4 
200 433. 0 5 : 15 
600 = 1300 | 5 8 gets 1300 
8 13.4: C gets 2166 13 4 
; | Proof 4333 68 


Again, 


c. 


= 
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Again, Suppoſe A, B, and C, join in an adventure to 
Jamaica, and ſhip off, on their joint credit, goods to 


the value of 3000 J.; and, to complete the cargo, the 
partners, from their own warehouſes, ſhip off ſuch. 


goods as they had proper for the voyage, viz. A goods 
to the value of 1001, B 200 l. C 300 l.; the neat 


proceeds of their returns in ſugar and rum amounted to 


6930 I.: What. ſhare of this belongs 4 to Sack partner? 


3600 Gat; I 


, 1. 85 
ihn 


e 77 3 48 per 


Ws ſtock 1100x779 = - $4506; 4:4 17 7 


F OY 


_ > 


B's ſtock 1 200 x 77 = 92400, =40=2310 „ 


C's ſtock nnn 10 


— — 


Proof 69 30 


MORE EXAMPLES. 


Queſ?. 3. A, B, and C, make a joint ſtock : A puts 
in 4601. B 5101 and C 480 L; they 9 What 
is each partner's ſhare? 
„ _ Rem-. 

A 17—17—2—3— 8 5 

Anſe Gain of 5B rt19—11—=8—2——110 

| C 14 


4 1 —— 


Proof. 3400290 


Queſt. 4. Three perſons trade together: A puts % 


2301. B 5291. and C 344l. 10 8.; 18 n mus 
What! is that to each: 5 


1. 3 %/ ꝶ 7 
La 108—7—73— 271 
| wa Gain of B 249—5—7 —— 844 
| C 162—6—9 — | 
„ ; Queſt. 


* 


204 FELLOWSHIP. Chap. vil. 


| Queſt. 5. A, B, and C, make a joint ſtock of 32561. : 
. whereof A puts in 10261. B g85l. and C the reſt; by 
mis fortune 6 loſe 2000 l.: What 5. rag of that rink 

each bear? N 

Lo 5. d. Rem. 
A 630— 4— 5 — 928 
An. B 605— o— 83— 1240 
5 zie — 1088 


| veſt. 6. Four partners, A, B, C, and D, built a 
- ſhip, which coſt 17 30 l.; and the freight for her firſt 
voyage amounted to wok s of which A's ſhare was 
74l. B's 1111. Cs 148 l. and D's 77: What was each 
n Rock : Fc” 

. 


[ A's ſtock was 346 
„ / + <5: gh -: 

Miſe G. - 692 8 5 

OS. 


Total ſtock 1730 Proof, 


Queſt. 7. * B, and C, in company, gain . 4 
put in 20 l. B 30 l. C a ſum unknown; C took up 161. 
of the gain: What did A and B gain! ? and what did C 
Put in? | = | 


. 


fs gain 8 
An . B's gain 12 
(E's ſtock 40 


Queſt. 8. BY B, C, and D, in , partnerſhip, had a joint 
| lock of 6001. and gained a certain ſum; of which A, 
B, and C, took up Co l.; B, C, and D, go; A, C, and 
D, 80; A, B, and D, 70: What Was the ſtock and 


yu of each partner * . 
Stock 
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| Stock. Gain. 1 


| Laie fe et; 
A's 60— 10 


| I 20 ——0 AO. 
* JH 180——30 a 
a 4%, „% 5 


II. Fellowſhip with time. 


In fellowſhip with time, the gain or lo i is divided a- 
mong the partners, both in proportion to the ſtocks 
themſelves, and alfo in proportion to the times of their 
continuance in company: for the fame ſtock continued 
a double time, procures a double ſhare of gain; and 

continued a triple time, procures a triple ſhare of gain; 

that is, the ſhares of gain or loſs are as the products or 
the ſeveral ſtocks multiplied into their reſpective times:  - 
and accordingly queſtions belonging to this rule are 
wrought by the following proportion. - 

As the ſum of the products of the ſeveral flocks 1 into 

their reſpective times E; | 
To the total gain or loſs, 

So the product of each man's ſtock into his time 

To his ſhare of the gain or loſs. 

Queſt, 1. A put into company 40 l. for 3 months, 
B 751, for 4 months; m_ gin Ta What ſhare muſt 
_ man have? | 


Lo 


A 40x3=120; third term for A's ſhare. 
B 75x 4== 300, third term for B's ſhare, 
= ano, = tem: 

* e bo 


| A. If 420 : 70 :: 120 B. If 420 : 70 :; 30 
i 120 300 | | 
-420)840o(201l, 4210) 2100[o(501. 
i . 


(0) () 
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As 95 20 
- B's gain ag 


Total gain 79 proof, 


Oueſt. 2. A put into company 5601, for 3 months, 
B 279 l. for 10 months, and C 7351. for 6 months; 
they gained oo I.: What ſhare of the urs muſt each 


EE barer 


A 300 Fe : 4480, third term for A's ſhare, 


B 279x10= 2790, third term for B's ſhare. 
PI og 735%. 654450; third term ah C's ſhare, 


"an 11680, firſt term. | 
L. e e 4 Rem. 


| A Ir 11680 : 1000 :: 4480 : 383—11—2—3—- 208 


B If 11680 : 1060 :: 2790: 238—17—4—3—- 80 
C os 11680 : 1000 :: 4410 : 37711 be 880 


Proof 1000—00—0—0—: 11 68 


MORE EXAMPLES. 


_ Queſt. 3- A, B, and C, hire a paſture for 24 1. A 
puts in. 40 cows for 4 months, B 30 cows for 2 months, 


and C 36 cows for 5 months: What ſhare of the rent 
muſt cach of. bb 


TL. $6. 

| As ſhare of 1 rent 9212 

Anſ B's ſhare - 3—12 
C's ſhare - - 1016 


Proof 24 


Oueſt. "RY B, and = agreeing to trade together, A 
puts in 5291. for 4 months, B- 3291. for 7 months, and 


C 90⁰ I. for 2 months; they you 540 J.: What is oo. 


man's ſhare? 
A. 


. 
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5 2 IR 6. : d. 5 Rem. LEA 
IA 183—14—- 8 — 2304 
2M, B 199—19— 5 — 1222 
5 C 156= 5—10f— 2583 
Queſt. 5. A and B enter into partnerſhip for a year: 
accordingly A put in the firſt of January 501.; but B 
could not put any money in till the firſt of May: What 
ſum muſt B then put in to be intitled to an equal ſhare 
of the gain at the year's end? Anſ. 75h | 
' Queſt. 6. A, B, and C agree to trade in company for 
12 months: A put in at firſt 3641. and at the end of 4 
months he put in 401, more; B put in at firſt 408 I. and 
at the end of 7 months he took out 80 J.; C put in at 
firſt 1481. and at the end of 3 months he put in 861, 
more, and at the end of other 5 months he put in 100 l. 
more; at the year's end their gain was uy 361. What 
18 each man's ſhare © | 
3 #d. | | Rem: 


Fe gain 556— 3—6——6192 
Anſ. 


. 


B's gain 529— 16-9 — 5496 
| C's gain 34y—19—8 416 
Note. Queſtions i in double fellowſhip are proper exer- 
ciſe for the learner, but ſeldom occur in real buſineſs; 
differences in point of time being uſually adjuſted by an 
| intereſt· aecompt. 


e e Ce Ba £6 
VULGAR FRACTIONS. 
FRACTION is a part or parts of an unit, or of 
any integer or whole ; and is expreſſed by two 
numbers, one above And the other below a line drawn 
between them; as, 4. 
»The number under the live ſhews into how many 
rts the unit or integer is divided; and is called the 
denominator, becauſe it gives name to the fraction: the 
number above the line ſhews or tells how many of theſe 
parts the fraction contains; and is therefore 1 the : 


numerator. 


In the fraction 3 L a pound Sterling is the unit, in · 
teger, 


_ 
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teger, or r whole ; and the denominator 4 ans that the 
pound is ben or divided into four equal parts, viz. 
4 crowns ; and the numerator 3 ſhews that the fraction 
contains three of theſe parts, that is, three crowns; 
and ſo the value of this fraction is fifteen ſhillings. 


COROLIART: 1 


Hence it follows, 1. When the numerator of a frac. 
tion is leſs than the denominator, the value of ſuch a 
fraclion is leſs than unity, or the integer. 2. When 
the numerator is equal to the denominator, the value of 
the fraction is exactly an unit or integer. 3. When the 
numerator is greater than the denominator, the value of 
the fraction is more than an unit; and ſo often as the 
denominator is contained in the numerator, ſo many u- 
nits or wholes are contained in the fraction. If, there- 
fore, the numerator of a fraction be divided by the de- 
nominator, the qugt will be a number of units or in- 
tegers, and the remainder ſo many parts. 
The numerator of a fraction is to be conſidered as a 
dividend, and the denominator. as a diviſor; and the 
fraQion ittelf may be taken to denote the quotient. 


COROLLARY II. 


From this view of a fraction, it is evident, that if the 
numerator and denominator of a fraction be either both 
multiplied or both divided by the ſame number, the 
products or quotients will retain the ſame proportion to 
one another; and conſequently the new fraction thence 
ariſing will de of the ſame value with the given one. 
Thus the numerator and denominator of the fraction F 
multiplied by 2 produces 3, and divided by 2 quots 3 „5 
both which fractions are of the ſame value with 2 | 
Fractions having 10, 100, 1000, Or 1 with any 
number of ciphers annexed to it, for a denominator, 
are called decimal fractions; and fractions having any 
other denominator are called vugar fractions. 
But the doctrine of vulgar fractions, or the rules there - 
in laid down for reducing, adding, ſubtracting, multi- 


e and * * are equally applicable 
to 


or improper; asg or ?. 


number. 


vulgar; and therefore, in what follows, the decimal and 
vulgar fractions are pronoun uſed in the up- 


fication of the rules. 
Decimal fractions, indeed, may * addads: fobtredted, 


55 and have their operations conducted, not only by 


the rules aſſigned in the doctrine of vulgar fractions, 
which are of a general or univerſal nature, and extend 
alike to fractions of every ſort; but alſo by a more eaſy 


and ſimple method, peculiar to themſelves,” which, vulgar 
fractions do not admit of; and this may be called he 


dorine of decimals ; the explication whereof is referved 


to ſome ſubſequent part of this treatiſe. In the mean 
time, we proceed to deſcribe the other claſſes or kinds 
into which fractions in general are divided. 

I. A proper fraction is that whoſe numerator is leſs 


than its denominator, and conſequently is in, value leſs 


than unity ; 3 
2. An improper fraction is that whoſe- numerator is 


_ equal to or greater than its denominator ; and nas wa 


ly is in value equal to or greater than an unit; as 4, Z. 
3. A ſimple fraction is that which has but one nume- 

rator, and one denominator : and may be 9 PRO 
4. A compound fraction is made up of two or more 

imple fractions, coupled together with the particle ofs 


and is a fraction of a fraction; as 3 of 4, or 3 of 3 of 3. 


5. A mixt number conſiſts of a an hats. and a frac- 
tion joined with it; as 73. 


Becauſe in moſt caſes fractions can neither be added 
nor ſubtracted, till my be reduced, we dene with re- 


duction. 


Reduftion of 1 ulgar Fraftions. 8 
* R I. 


* 


'To reduce an | improper fraction to an integer, or mixt 


Dd + RY LEE 
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to fractions of every kind; to the decimal as well as the 


7 — * 
7 » — "EET 
date Lb "4 — * — 2 — 
* 7 2 —— . 
— A — - 0 = i 
a = — —— — — 
= q * . 2.5 —— — — 
= _ * — 7 22 
— = 1 — 


= wn REDUCTION of an 


M u op 


Divide che numerator by the denominator, the quo. 
gives integers ; and the remainder, if there be any, plat 
ced over the diviſor or NINE . the Nr 
to be annexed. 85 . 


E X A M p LES. 22 
1. 4 = 85 integers, there being no remainder, 0 
2. 437 = 544, the remainder being 5. 8 
3. 2352 = 9842, the remainder being 10. 


| 4 23526 = 173%» the remainder being 48. 


The reaſon of the rule is evident from Corollary J. 
For the denominator of every fraction is one whole; 
and if the numerator be divided by the denominator, the 
quot will be units, integers, or r wholes, and the remain · 


der ſo * parts. 
1 R o B. 1 
To reduce a mixt number to an improper fraction. 


: K VL © 


- Multiply the integer by the denominator; z to the product 
add the numerator : the ſum is the numerator of the im- 
proper fraction; and the denominator is the ſame as be- 


fore. 


EXAMPLES. 


1. 54h =442; for n == 


Numeratgr 437 


= 2. . 
| + 10 


Numerator I 382 


r 


. 
it 
n 
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3. 17366 = 29476, for 173x136= 22528 | 
+48 
| Numerator 23576 


The reaſon of this rule needs not be aſſigned, both 
the rule and the RES 202 being the e of tho ons 


going. 5 
| —T. R O B. III. | 
'To reduce a whole number to a fraction of a given de- 


nominator. 


R UL. E. 


Multiply the whole number by the given denominator; '3 
and place the product by way of numerator over the gl- 
ven denominator. 


EX 4 M P L E 8. | 
1. Reduce ꝗ to a fraction whoſe denominator is 5. 
9 5 = 45; fo the fraction is . | 
2. Reduce 36 to a fraction whoſe denominator is 4. 
36 * 4 2 1443 ſo the fraction is 244, 
3 Reduce 8 to a fraction whoſe denominator is 1. 
8 1283 ſo the fraction is J. 


It is eaſy to perceive, that the fractions of this pro- 
blem will all be improper; and from Ex. 3. we may learn, 
that any whole number may be reduced to the form of 
a fraction, by making unity the denominator. | 

The reaſon of the rule appears by reverſing the ope- 
ration; for if the numerator be divided by the denomi- 
nator, it will quot the integer, or whole number. 


"FN £0 B. 1 
2 reduse a compound fraction to a imple « one. 


R N N K: 


Multiply the numerators continually for the numera- - 
T 3 


e And ATR AAA 29-6 Aa 9444 9 „ = RON? 
: " T 
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tor of the n fraction; and multiply be: denomina 
tors continually for its denominator, : 

Lea, EXAMPLES. 
Ex. 1. „ Ft; Ex. inn 11 
ee | {of 3 of A he | 


An operation may ſometimes be ſhortened by con- 
nectiog the numerators and denominators with the ſign 
of multiplication, and then rejecting ſuch of the factors 
adove and below as happen to be the ſame. Thus, 3 


ef {of $=——— 
3X4X53 


bove and below, the fraction is quickly reduced to 2 . 
The reaſon of the rule will appear by reviewing Ex. 1.; 


, and rejecting 3 and PW both a- | 


in which 4 25 by corollary II. is equal to nE ; and 

303 | 
one third of 43 is ES conſequently two thirds is += 
ny - 


"TX GS 605; 


* * 


COROLLARY. _ 


Fb this problem may be deduced a method af 6 re- 
ducing a fraction of a leſſer denomination to a fraction of 
eater denomination: namely, 
vorm a compound fraction, by an the given 
fraction with the ſuperior denominations; and then re- 
duce the compound fraction to a Br eee 


E X A PL ESL. ad 
1. What fraction of a pound Sterling i is 2 of a penny? 
4d. is 3 of 5; of Lots L. 
2. What fraction of a C. is 3 of a pound ? 
Z lb. is Z of 25 of 4 C. g C. 
<> What fraction of a Pune. Troy: is ry 5 a penny- 
e | 


S dw. i 18 3 of os of 2 T'E lb. = ribs Ib. Trays. f 
e PRO B. 


— , , , , 
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ꝓp R 0 B. 12 VN 22 3 
To reduce a fraction of a pd denomination to a 
fraction of a eee ee ee 
R U L E. ; 


"Multiply the numetator of” the given erat, as in 
reduction of W deſcending; and the product is the 
numerator, to be > placed der the: denominator of the | 
given fraction. OA "65 


oY 1 EXAMPLES. wr, hg a 
*% What fraction of a ſhilling is 2 of 4 p oak id # 4 


Here, as, in reduction 95 I multiply the nu- 
merator 3 by 20, a 20 W make a — as 


under. 17 RF. Af 
L. 2 
+ 
1 —_— tilling, 
2 a fraction of a Money: in {per * 1 
3 2 eres wg 2 yak 250 | 4: 2 
eee, 
s What frafion of frthig is 72 L.? 1743 Vat 20 
2 * 20 * 12 * 
3 I —2929f, 
„ | 
4. What fraction of a We is C,? 
| Fe 0 : : : 
— 
Ib. 
5 5 
F. What fraction of a grain is A Ib. Troy? 
lb. | | = 
5X 12 20X 24 
= e = 25892 gr. 


— A — Hy Wo 9 ant 


P 


* ** "I 
PET 3 


4114 nE Doe C!T ION of 


n 
6. What fraction of an inch is n: | 


Tard. ä 5 Tard 5 
1 * X12 _ or 1x36 _ 


The ke of this rule will appear 3 oble that 
every fraction may be conſidered in two views. Thus, 
2 may either be conſidered as expreſſing three Furth 0 of 
one oa, or as denoting the fourth part of three units. 
Now, if the unit be a pound Sterling, the fraction, in 
the latter view, will denote the fourth part of three | 
pounds; .and by reducing the numerator L. 3 to ſhil. 
lings, we have es.; and again reducing 60 ſhillings to 
pence, we have 22 d. equal to s. or to 27 L. 


| ". R O B. VI. 
To find the value of a fraction. 


1 EE 


| Reduce the numerator to the next 1 denomina- 
fion ; divide by the denominator; and the quot, if no- 
thing remain, is the value complete. 
If there be any remainder, it is the numerator of a 
fraction whoſe denominator is the diviſor. This frac- 
tion may either be annexed to the quotient, or reduced 
to > value, if there be 0 lower denomination. 


5 , - 


/ 
* 


1 * 


G VULGAR: FRACTIONS. 


e EXAMPLES. 
1. What is the value of 2 L.? 


eine? 5 20 
Here I-conſider 1 L. as expreſſing 4) 60 (15 s. 
| the fourth part of three pounds Ster= 4&4 _ 
ling; ſo I reduce L. 3, the numera — © 
tor, to ſhillings, and divide by the 20 
denominator 4; and as nothing re- 20 
mains, the quot, viz. 15 ſhillings, is — ET 
the value complete. | a 
| : 5 
2. What is the value of 1 L. 
„ 
5 16180 (0118s. 
19 n 
HFere there is a remainder of 65 Which | f 20 
makes y of a ſhilling ; this I reduce to 16 


value, viz. I multiply 4 by 12, the — 
pence in a chilling, and divide the pro- 4 tem. 
duct by the denominator 16; üöÜÜCLs 2 -: 
ou gives 30 d. — 


«. 
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| 3 What is th ve of If. | 


* 
$ 
22 — 
a i — 
* 


My . 


7 
| | 16 
| 0 Th | 4: ) "81; 2 7 581 ej 4 8 * 
| - 8 w * = 4 wt — * 5 Fe R | 
| gs) EE Fan 6, 8 Q. 
A 40. 2 2 dE 5 884 


a | Abs 955 laſt 3 Ie; Tike 4 Dae 98 7 
f x7 of a pound; which I annex to the 55128 K 


quotient, 5 Ste be by 4 Pont. of . 
_ 21 ovine F 1 | bis 5 HOUP BE? ft 
f . *31 — 1 = 
| «4 
| . 
16— 
e 


0 8 7 % 
> => 0 2 * av 973 £3 44514 * 


* 


4. What is the vals of 37 L. Sterling ? 


= Aal 18 s. 74d 1386. | 
5. What i is the value of we of a run ? 


o C 1 Q. 2921 Fo 
8 
: 6. „ e is the value of 27 CITY . . 
Anſi 4 oy 10 tov.” I * aint 9 lz 
ET = * What i 18 the value of 38 ere perl ii = 0 34 
„ Anſ. 299 days 7 hours 12 minutes, | pes. e 
| | The reafon of this ole 1 is the ſame Hy that in the | \ 
preceding problem. It is by the practice of this pro - | 
blem that remainders: in the rule of three are reduced to 
| . . 
| ii » R O B. VII. 
| To 2 reduce a fraction to its loweſt terms. 
—_ xvi. * 
Divide both numerator and denominator by their 


greateſt 


— 


fraction. 


The greateſt common eier «f the numerator _ _ 
denominator of a fraction is found by the following : 


rol; . 


Divide the greater of theſe two numbers by the leſſer ; 


and again divide the diviſor by the remainder ; and ſo on, 


continually, till o remains, Tue wy 3 is their great- . 


eſt common diviſor. + 8 


: A 
1. Reduce 351 to its loweſt terms. 


Firſt I find the greateſt common diviſor of the numera- - 


tor and denominator, as follows. 5 


1 784)952(1 [ 
| 2 
3 1 268)784(4 
Mga {he 671 2 g 


112 


— RR, 


Greateſt common. a: diviſor 50011202 
112 


i OE = 


I now 5 to reduce the given fraction to its 


8 loweſt terms, by dividing both numerator and denomi - 


nator by 56, the greateſt common diviſor. 


56)784(14 new num, oh 3 new denom. 
55 <> 

. "26a - 5 & 392 wy * 
. 392 
(0) 5 284 — 14 (9) 
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greateſt common diviſor; the two quots make the new. | 5 


2. Reduce 


4 * 
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2. Reduce 228 to its loweſt terms” © - 
Firſt find the greateſt common diviſor, as under. 
Ent) e 4688461 Jed) 7 8 add big 
EDO s 
: h 378 - 5 
el, < 3 45 2 1 He iT 
„ ; 3 le” EM 7 & 4.45 360 1 8 wy. 12 (> 1 
; . DET ID fav ane? Hen sn bas 35 
Greateſt common diviſor heels 5 
Now reduce the given fration to its loweſt terms. 
18)846(47 new num. 16) 48026 new denom. 
72 E 36 : 
— — — ö . 
126 e203 1333  woll ib e f 91691 
126 TR oe : 108 . 
() 1 | ( . | 
ed Hawn . 8 7 LA 53 Q3 . $3 3370] Wit ; 
EFT 


5 3. Reduce 


S 
. 
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| 3. Reduce 445 to its loweſt terms. s Ex: 4 


„ 147) 32302 
" | 1 294 
2919765 
145 


2)29(14 | 


F a 
. — ” 
ig 5 - 
* Pie -. — — x 
. Pp ? 
x / $ 
» 
P . 


_ Greateſt common diviſor 1)2(2 
* S£e 4745 . Fr: - 2 2 4 


WOE 


The greateſt common diviſor being unity, the given 
fraction is already in its loweſt terms. | | 


MORE EXAMPLES. 5 
; What is 282 in its loweſt terms? Anſ. Pfr. 


a What is 3543 in its loweſt terms? Anſe Fr 4 
6. What is 3323 in its loweſt terms? Anſe LL | 


| This way of abbreviating or reducing a fraclion to ita 
loweſt terms, by finding the greateſt common diviſor, 
being tedious, you may uſe the following method. a 
Divide the numerator and denominator of the given 
fraction by any number that will divide both without any 
remainder, and you have your fraction in lower terms. In 
like manner, reduce this new fraction to lower terms ſtill, 
and ſo on continually, till no common diviſor, except 
unity, is found, and you have your fraction in its loweſt 
terms. 
In order tö diſcover what number will divide both nu- 
merator and denominator without a remainder, — 
the following practical rules or directions. 
6 1. If the units, or right hand figure, of both nume- 
„ 2 rator 


220 2 j R EDUC'T ION 4 Ong. . 
rator and denominator are even numbers, you x al · 
ways halve Res or divide by 2. 


Er. i. ENTETE 16-007 


"a the above example I proceed by halving, till the 
new fraction is , where 9, the unit of the denomi. 
nator, is an odd number, ſo 2 cannot meaſure both; 

- conſequently neither can 4, 6, or 8, the multiples of 
2. By trial I find 3 cannot meaſure both, and ſo neither 
can 6 ory, the multiples of 3. Then try 7, and find it 


meaſures both So the given fraction is reduced to 14, 


and js in its loweſt terms, unity being the only number 
that meaſures both numerator and denominator. 

The diviſors in the above example may be conſidered 
as component parts of the greateſt common diviſor, and 
accordingly the product ariſing from their continual mul - 


tiplication, viz- 2x2 * 2.X 7 => 56, is the greateſt com- 
mon diviſor. 


Bx. 2 71 ds 8 1 


2. If the right-hand figure of both numerator and ” 
nominator be 5, or if the right - hand figure of the 
be 5 and of the other o, you may in either caſe Ride 


by 5: 
br W, i THER 


5 * 8 . TY 


4 Ex. 3. EEE 


3. If there are ciphers on the right hand of. pack nu- 
merator and denominator, cut off an equal number of 
$4 6 _ NE: hk to cut off 0 one Fw 1 oo 
5 ; me 
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ſame 227 as to divide n and to eut of: two is the 


Ex. 1. 12815 TETS 


Ex. 2. ane 


Er 3. 3888 


The . of this rule "Ri been 3 alügned it in 
Corollary II. viz. When the numerator and denomina- 
tor of a fraction are both divided by the ſame number, 
che new fraction formed by the quots 2 of the ſame Vas 
luę with the given one. 
The rule fof finding the greateſt common Uiviſor may 
be thus demonſtrated: If any number meaſure both the 
remainder of a diviſion, and alſo the diviſor, it will like- 
wiſe meaſure the dividend; for the dividend conſiſts. of 
two parts, whereof one is a multiple of the diviſor, pro- 
duced by multiplying the quot into the diviſor ; and the 
other part is the remainder. itſelf : now, ſince he ſuppo- 
ſed number meaſures the remainder, and allo mealures 
the diviſor, and all its mutiples, it will meaſure both _ 
82 of the dividend; r Us it will meaſure the divi. 7 
en 5 
Thus, in Ex. 1. ſince every a meaſures itleif, 
the remainder 56, in the third diviſion, will meaſure it- 
ſelf; but it alſo meaſures the diviſor 112; and therefore 
will alſo meaſure the dividend 168; that] is, it meaſures 
the remainder and the diviſor of the ſecond diviſion ; and 
conſequently meaſures the dividend 784 that is, it mea- | 
ſures both the remainder and the diviſor of the ficſt divie ae 
ſion; and therefore will alſo meaſure the dividend 952, m 
and at the ſame. time is the ri or en number 
that will do ip. $5.5 


e p R O B. vl. 
Jo reduce FTI of e denominators to a 
| common denominator. | e 

R U LE 


222 AD cT ro N of?” ann Ix, 
444.0 112.43 RavUp Tt; E. CMA ne 

| Mokiply the Aken cody for the St | 

mon denominator ; and multiply each numerator into all 


the denominators, except ie n for the ſeveral nu · 
merators. 15 * : 


| EX'A M P I. E 8. 
1. Reduce Z and g to a common denominator. 


4X5=20, 5 common denominator. 
3* 5=15, the firſt numerator. 
4 x* 4 = 16, the ſecond numeratof. 
OP the new fractions are x5 and 48. 


2. Reduce 2˙ 8. and Þ to a common eng 85 


3 * M 6 144, the common denominator. 
2 * 6x8 =. 96, the firſt numerator. - 

Fx 3x8 = 120, the ſecond numerator. 

7X 4X02 120, the third numerator. | 


5 The new fractions are N, 142, and 4222. 

1 Reduce 2 8. N. To to a common denominator. 
2x5X7x10=700, the common denominator. | 
1x5x7 x 0 = 50, the firſt numerator. 
13x 2X7 * iO g gro, the ſecond numerator. 


6 X2X5 * 10= 600, the third numerator. 
* x5 x 7 =630, the fourth numerator. 


New e 288, 788, 988, #38 5 
MORE EXAMPLES. 


"4 1 4. 85 85 = 77 5885 5 78 $42. 
* 5. I» 65 9.8 352 = $22» #38, 675, N 

6. 4, , 18, Þ = 385, £89) 388, 228. 

When the denominator of one fraction D/P to be 
an aliquor part of the denominator'of another fraction, 
the former may be reduced to the ſame ' denominator 
with the latter, by multiplying both its numerator and 
denominator by the! number which denotes how en 


the leſſer denominator is eee the ab 
Thus, r OIEH TION. 


. gz | Here 
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h Here 3 is contained in 12 eg ame , 
. both indy by, eee d c 


Sometimes, too, the | fraftion that — the greater de- 2 
nominator may, in like anner, be reduced to the ſame | | 
denominator with that which has the leſſer, by diviſion. " 


Thus, 1 46 ok wa 


The 1 of the a 255 W fractions 
to a common denominator is evident from Corollary II.; 
for both numerator and denominator of every fracdion 
are multiplied by * ſame number, or by the ſame num 
bers. 855 3121 1412 721 372 Py. N ö 3 ; | 

After frations's 10 reduced to a common denominator, Ro 
they may frequently be rednced to lower terms, by di- 
viding all the. numerators, and alſo the common deno- 
minator, by any diviſor that leaves no remainder, 'or by 
cutting off an equal number of ciphers from both. 

The lower fractions are reduced, the more ſimple and 
eaſy will any operation be; if, Therefore, it be required 
to reduce fractions to the lowe for leaſt common deno- 
minator poſſible, it may be done as follows. 

The leaſt multiple of all the given denominators i is the 

- leaſt common denominator. 

Divide this common denominator ſeverally by the de- 
nominatots of the given fractions; and multiply each 
numerator reſpectively by the quot ariſing from its own 
denominator; and theiproducts. will be the numerators. 

The leaſt mulgple of. two or more numbers is found . 
thus. 1 

Place the given | nirbbe#t in a the; then divide two 
of them, or as many of them as you can, by 2, or 3, or 
any ſmall diviſor that leaves no "remainder ; place the 
quots, and the numbers not divided, in _ below ; a- 
gain, divide the numbers in this line, either by the for- 
mer, or by ſome other diviſor, placing the quots, and 
the numbers not divided, in a line below ; proceed by 


_ 4riding, in the ſame nonnory-ill t the laſt quot of every 
number 


3 


REDUCTION. r 


7 


- 
- 


-. 


* 


; / 


bl 


3 T 
2 8 
CY * 

- « 

mY * 


— 


EXAMPLE. . 


44% 


number be unity; then multiply the 1 an- 


other continually, and cher | Pprodutt i is the leaſt "multiple 


| Required the leaſt multiple of 24 and 3650 | 2s 
Diviſors 6024. 36. ones] 3 
8 f SEEN . 6. 1 ; f 
ery ec 7 2 2. 3 : 3 8 
| 100 fþ ee . 
4 £4 ; 2 - Lat: } | b . 1 ; 5 „ t/ 
NN ZD=72, the leaf multiple, | 74 
b 4d EXAMPLE. 3 - 9A e 
| Required the leaſt multiple of 24, 36, 54 7 6 2 
| Diviſors > 624. 36. 64. 3 
ti 555 2 4. 8% 1 Dvb3t inwonl 5 
s * af 4. 3 1. 144 AP! Wis 
J x 4.6 15 — — * bay; 11 2 4 
: 8 | -* 215 2 | 2 2 213210. 4 63471 
e den Fx 
: „ SS £ 5 5 : TELE ho 
y SNN 322216, the leaſt multiple. 
EXAMPL E In. 7 
Required the leaſt multiple of 2, 4. 6, 10, 12, 7 8 
Diviſors 242. 4. 8 10. 12. 1 5. | 
OD 3 at by 283 15. | | | 
L 87) * 9 1 * * 24 4. 1- 5 „ — 2 0 
2 n ä = 60, the leaſt multiple. 1 
| The 
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| The reaſon of the operation is obvious. For s | 


tinual product of the diviſors uſed in dividing any of the 


given numbers is equal to the ſaid given number; and if 


this product be multiplied by the remaining diviſor or 


diviſors, the product will be a multiple of the given num- 


ber. Thus, in Ex 1. the diviſors uſed in dividing 24 


are 6, 2, 2, and 6x 2x2== 24, the given number; and 
if we multiply this by 3, the remaining diviſor, we ſhall 


have GX 2, 2* 3272, a multiple of 24. In like man- 


ner, the diviſors uſed in dividing 36 are 6, 2, 3, and 


6x 2x 3=36, the given number; and if we multiply 
this by 2, the remaining diviſor, we ſhall have, as be- 
fore, 6x2x 2X 3 2 72, a multiple of 36, which, at 


the ſame time, is the leaſt common multiple of 24 and 


36 


of ſome of the higher given numbers, you may, if you 


_ pleaſe, negle& the aliquot parts. Thus, in Ex. 3. you 


may neglect 2, 4, and 6, as being aliquot parts of 12; 
and by dividing 10, 12, 15, you will have 60 for the 
leaſt common multiple, as before. | 


rule. 


''Ex- . Reduce 1 2 and 1 to their leaſt common deno- 


minator. 


Diviſors c I 2. 18. 6 2X 3 36, the leaſt 


＋ 3 common denominator. 


12)36(3 * 5 =15 the firſt numerator. 
 18)36(2 x ; 14 the ſecond numerator, 
The new fractions are 35 and 3g. | 
Ex. 2 Reduce 4, 127 5, 2, $, & to their leaſt com- 
mon denominator. Re, „ | 


— 


If any of the ſmaller given numbers be an aliquot part 


I now proceed to the exemplification of the above 


'ADDITION' ef | Chap,Ix; 


12. 9. 3. 6. 4. 2x 2 2 3 3 = 7, 
, a 0 eo denomis 
: 252 nator. 
e 3. 9 5 3. 1. 
n 5 
3 5 Fx. 2+. 1 Un 
| 807209 * 5=45 firſt numerator. . 
12)72(6 x7 = 42 ſecond numerator, , 
9) 08 x4=}2 third numerator. 
3)7 2(:4 x 2 = 48 fourth numerator, _ 


6)72(12 * 5 == 60 fifth numerator. 
4)72(18 x 1 = 18 ſixth numerator. 


| New fractions #5, 72, #3: #2 $9, . 


"The method of finding the new numerators may be 
thus accounted for. The value of a fraction is not al- 
tered by multiplying both its numerator and denomina- 
tor by the ſame number; but when the common deno- 
minator is divided by the denominator of the given 
fraction, the quot gives the number into which the de- 
nominator of the given fraction is multiplied ; and con- 
ſequently its numerator muſt be multiplied by the ſame. 
Thus, in the laſt example, the common denominator, 
72, divided by 8, the denominator of the given fraction 
Z, quotes 9; and ſo the new fraction is formed thus, 


5X9 45, 

— = 3 in like manner, the new fraction . is 
| $8Xy 72 5 „ N 
* : x ” 
1 formed thus, 4 Ge. 


I2&ð 6 72 


Addition of V "ulgar Fradtiens- 


Rule I. If the given fractions have all the ſame "RY 
minatof, add the numerators, and place the Tum over 


the denominator. 
7 * 1. What is the un of 3+ 91 Anſe J. 
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Ex. 2. What i is lum of ? Ans. L= 
by Prob. vil. * +5 a rr. 


1 What is the an of 2 Anſe 
* by Prob. I. ; i 1 


| Rule II. If the given fractions have different denomi - > 


nators, reduce them to a common denominator, by 
Prob VIII. then add the numerators, and Pre the 
ſum over the comminon denominator. | : 
Ex. F. What is the ſum of 2 + 32 
32 ＋ 8 = 48 185 by Prob. VIII. A: 
and $6 + $6= $4. - 


Ex. 2. What is the a of $+2 +82 2 


T4 = 2 422 Prob. vin. 


and 34 + $4 + $2 . 
and ** 1 $8, by Prob. I 21 H, by Prob. VII. 5 


The operation becomes more ſimple, if the given 
fractions be reduced to the leaſt common denominator. 
The former example wrought in this manner follows. | 


What i is the ſum of 3 + 5? I 
I+3+5= Tf —_y 45 by prob. I. 


Rule III. If mixt numbers be given, or if mixt num- 
bers and fractions be given, reduce the mixt numbers 

to improper fractions, by Prob II.; then reduce tbe 
fractions to a common denominator, by Prob. VIIL 


| and add the numerators. | 


Ex. 1. What is the ſum of 7 24-396 


"73 +53=4 +27, by Prob. II. 
and 3p+37=23+23, by Prob. VIII. 


| and 93 7 = ry = 2 * by Nn 1 
5 „ 


n ADDITION of | Chap. IK. 


Ex. 2. wen he um of 64 +4? 
63=32, by Prob. I. | 
and 32 + #=22 , by Ptob. vin. 
and 129 12 = 312 = by Prob. I. 


When mixt numbers, or mixt numbers and fractions, 
are given, you may, with e expedition, work by 
the following rule, viz. reduce only the fractions to a 


commmon denominator, and add the ſum of the frac- 


tions to the integers, The above two 7 hs wrought 
in this manner follow. 


Ex. 1. What is the ſum of 14+ 5 
2+3=2+& =75 = 17x" 
and 7 +5 T= 137 5 
Ex. 2. What is the ſum of 63 +2? 
ET. 

e 


Rule IV. If any, or all of the given fractions, be 


compound, firſt reduce the compound fractions to ſimple 


ones, by Prob. IV.; then reduce the ſimple fractions to 
a common denominator, by Prob. VIII, and add the 


. numerators. 


Ex. 1. What is the ſum of 3 of $+2? 
Zof f =- by Prob. IV. 
and & +3 = 23 + 28, by Prob. VIII. 
and 32+ $5 =7ZZ =1 327, by Prob. I. 
Ex. 2 What is the ſum of 4 of 2+ 3 of 3? 
4 of LT. 55, by Prob-1V. 
and 2+ = va 125, by Prob. VIII. 
and & + 178 5 8 22, by Prob. VII. 
' Rule V. If the given fractions be of different deno- 
minations, fitſt reduce them to the ſame denomination, 


by Cor. of Prob. IV. or by Prob. V.; then reduce the 
| N . fractions, 
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fractions, now of one denomination, to a common de- 
nominator, by Prob. VIII. and add the numerators ; or 


reduce each of the given fractions ſeparately to v alue, 
by Prob. VL and then add their values. 


EXAM P 1. Ka 
What is the fain of 5. and 8 l.? 


Er HO D f | 

1 8 -2 of 25 I, = &;1. by Cor. Prob, TV. 
and &+Z = 24 + 569, by Prob. VII. 
and Fs ＋ evo Ns. 18 3d. by Prob, VI. 


METHOD II. 


5 Zl = = tes. by Prob. V. 


2+ 242 = $ + 142, by Prob. VIII. 
4 18. 3d. by Prob, L. and VL. 


METHOD III. 


25 
= 2/2 a. a. S 
4 


— = 1. 176 
| be + > fo 


| 18—3 


2s, 6 = 
j by Prob. VI. 


12 


MORE EXAMPLES. 
. What is the ſum of I++ 2+ $? Arſe 14. 
What is the ſum of 38 + 44 ＋ 18? Anſ. 21. 


3. What is the ſum of 132 +24 8? Anſ. 38 KT, 
or 38 Pr. l 
| 4 What is the ſom of # of 4+ os of 5+ 42 Af 


e What 


a” 


The reaſon of the above rules appears from Axiom XI. 


becauſe none but ſimilar or like things can be added. 


Tbus, third parts cannot be added to fourth parts, for 
the ſum would neither be third parts nor fourth parts; 
third parts can only be added to third parts, and fourth 


parts only to fourth parts; and conſequently fractions 


to be added muſt have all the ſame denominator. In 
like manner, the fraction of a pound cannot be added 
to the fraction of a ſhilling, or of a penny, being unlike 
things; and therefore fractions to be added muſt be all 
of the ſame denomination. i „„ 

Subtradtion of Vulgar Fractions. 


4 


Rule I. If the given fractions have the ſame denomi- 


nator, 
and place the remainder over the denominator. 
Ex. 1. From ſubtract 3. | 
$—$=7 . ; | 
Ex. 2. From 47 ſubtract 17. 
„ 8 
Rule II. If the given fractions have different denomi- 
nators, reduce them to a common denominator, by 
Prob. VIII.; then ſubtract the leſſer numerator from 
the greater, and place the remainder over the common 
WW AE AH 7 M 
Ex. 1. From 3 ſubtraft 3. ry 
2, 3 = 12; £5» by Prob. R 
Ex. 2. From 5 ſubtract g. | 
8 7, U = 8, 385 by Prob. VIII. 
and 38 — 88 = 65 = 760 by Prob. VII. 


3% SUBTRACTION. of © ChapIX, 
. What is the ſom of $1'+ $5 Ad.? Av: 


an” 


ſubtract the .lefſer numerator from the greater, 


"awe 
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Rule III. If it be required to ſubtract one mixt num 
ber from another, or to ſubtract a fraction from a mixt 
number, reduce the mixt numbers to improper fractions, 
by Prob. II.; then reduce the fractions to a common. 28 
dencminator- by Prob. VIII. and e the one . 
numerator from the other. a 


Ex. 1. From 1 77 ed 1 
71, 54 KM, by Prob. II. g 
and 22, 1 4, by Probe WW „ 
and - == 23 1 85 Prob. L and VIT, 
Ex: 2. From 8 3 wbtract; 155 
3 , by Prob. IT. | 
1 and 2 28, "a = 382, . by Prob. VIII. 


and 12 — 13 743. by Prob. I. 


In ſubtracting one mixt number from another, or in 
ſubtracting a fraction from a mixt number, you may, 

with greater eaſe and expedition, proceed thus, viz. Re- 
duce only the fractions to a common denominator, and 
then work by one or other of the two rules following. 

1. If the numerator of the fraction to be ſubtracted - 
be leſs than the numerator of the fraction from which 
you are to ſubtract, then ſubtraft the leſſer numerator 
from the greater, place the remainder over the com- 
mon denominator, and to this fraction prefix the differ- 
ence of the integers of the two mixt numbers; or the in- 
tegral part of the mixt n. when a fradtion is ſub. 


tracted. 
Ex. 1. From 74 ſubtract 5 . . 
3, 128, 4 by Prob. VIII. . 
and 82— 28821 b Prob. vn. „ 


and 7 — 5 2. 
do the Ae of tlie two mixt numbers i is 24. 


* 


— 


* 


EX DCOCV 


„ SUBTRACTION of chap, 
Ex. 2. From 9 ſubtract 3. 


= 2 = 1, I by Prob. VIII. 

and 5 — 5 and to this fraction 1 prefix the 
integral part of the mixt number, and the ra or 

remainder, is yys- · 


Note 1. In ſubtracting a 6 20 1 — an unit, you 
have only to ſubtract the numerator from the denomina. 
tor; and the remainder, placed over the denominator, 
is the difference, or anſwer. Thus, 1—3 * for 
1 f. eee, | 


be greater than the numerator of the fraction from 
which you are to ſubtract; in this caſe ſubtract the great- 
er fraction from an unit borrowed; that is, ſubtract the 
greater numerator from the common denominator, add 
the remainder to the numerator of the leſſer fraction, 
and place the ſum over the common denominator, for 
the fractional part of the anſwer; or, which is the ſame 
in effect, ſubtract the greater numerator from the ſum of 
the numerator and denominator of the leſſer fraction, 
and place the remainder over the common denominator 
for the fractional part of the anſwer : then, for the unit 
thus borrowed, add i to the integral part of the leſſer mixt 
number; ſubtract this ſum from the integral part of the 

greater mixt number; and preſix the difference to the 
fractional part of the anſwer. But in ſubtracting a frac- 


tion from a mixt number, for the unit borrowed, take 


t from the integral part of the mixt number, and pre- 
fix the remainder to the fractiona er of the anſwer. 


Ex. 1. From 82 ſubtract 52. 
, 2 2 2, $ by Prob. VIII. 


Here having reduced the fractions to a common de- 
nominator, | ſay, F from E I cannot; wherefore I ſub- 
tract # from an unit borrowed, viz. "I ſubtract the nu- 
merator 4 from the common denominator 6; and add 
the remainder 2 to the numerator of the leſſer fraction 

5 33 


Cid 


- | | 5 2 f 
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31 and the ſum 5, plated over the common denomina- 
tor, gies F for the fractional part of the anſwer. Or, 
which is the ſame in effect, I fubtra& 4 from 3+ 6=9, 
and there remains $ for the fraQtional part of the an- 
ſwer, as before. Then, for the unit borrowed, I ſay, 
1 borrowed and 5 make 6; which, ſubtracted from 8, 
leaves 2 of a remainder; and this prefixed to the frac- - 
tional part, gives 25g for the difference, remainder, or 
1 BS gig 4 rt 5 


Ex. 2. From 94 ſubtract . . 55 
3, $=42, 12, by Prob. VII. 


Here having reduced the fractions to a common de- 
_ nominator, I ſay, Iz from 42 I eannot; but, borrowing 
an unit, I ſubtract the numerator 12 from the common 
denominator 15, and 3 remains; which 3, added to the 
leſſer numerator 10, gives 43 for the fractional part of 
the anſwer. Or, 1 ſubtratt 12 from 10 415 =25, 
and 13 remains; whieh 13, placed over the com- 
mon denominator, gives 13 for the fractional part, 
as before. Then, for the unit borrowed, I take i from 
the integral part of the mixt number; and the remain- 
der, prefixed to the fractional part, gives 823 for the 

difference, or anſwer, _ 5 | 
_ Rule IV. If it be required to ſubtract a mixt number, 
or a fraction, from an integer, firſt fubtra& the fraction 
from an unit borrowed; that is, ſubtract the numerator 
from the denominator, and place the remainder, as a 
numerator, over the denominator, for the fractional part 
of the anſwer : then, for the unit borrowed, add 1 to 
the integral part of the mixt number ; ſubtra& the ſum 
from the given integer; and prefix the remainder to the 
fractional part of the anſwer. But when a fraction is 
ſubtracted from an. integer, for the unit borrowed, take 
1 from the given integer, and prefix the remainder to 
the fractional part of the anſwer. 


Ex. 1. From 14 ſubtract 52. | 
Here I fay, 5—3=2; ſo 2 is the fractional part of 


— — es Py 


234 SUBTRACTION of Chap. IX. 


the a then I ſay, 1 borrowed and 7 make 8, and 
8 ſubtracted from 14 leaves 6; which I prefix to 0 
fractional part: ſo the difference or anſwer-! is 65. 


Ex. 2. From 12 ſubtract FE 


Here 1 ſay, 7— 3=4; ſo 4 is the feaRtional-1 part : - 
then'I-ſfay, 1 borrowed from 12, and 11 remains : ſo 
114 is the difference, or anſwer, _- 

Note 2. When an integer is given to by ſubtracted. 
from a mixt number, you have only to ſubtract the given 
integer from the integral part of the mixt number; and 
to the remainder annex the fractional part. Thus, 
SEL V. * one or both of the given fractions be com- 
pound, firſt. reduce the compound fractions to fimple 
ones, by Prob. IV.; then reduce the ſimple fractions to 


a eommon denominator, by Prob. VIII.; and nn 
the one numerator from the other. 


Ex. 1. From # ſubtract Z of 8 
of $=H, by "A. IV.” | þ 
and 4, & = 48, 8, by Prob. VIII. 
n ads 25 — e by Prob, ina 
IN 2. From 3 of I ſubtract 3 of 4. 
3 of 2, 3 off =, 58 by Prob. IV. 
and 2, & = F, Ss by Prob. VIII. 
and 148 — 125 25 = 585 by Frob, VII, 
Rule VI. W hen the given fractions are of different de- 
nominations, firſt reduce them to the ſame denomina- 
tion, by Cor. of Prob. IV. or by Prob. V; then reduce 
the fractions, now of one denomination, to a common 
- denominator, by Prob VIII.; and ſubtract the one nu- 


merator from the other. Or, reduce each of the given 


fractions, ſeparately, to value, by Prob, VL; and ſub+ - 
| * the one value from the other. 


> 5 
EX 
2 "% p 
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, TH. 

From #1. ſubtra& 38. 

| MET HOD. ie 
a 1584 of t bor by cor. Prob. IV. 

and 2, 85 2448, _— _ by! Prob. VIII. 

and $99 — 256 158 l. 145 4 d. by Prob. vi. 
. METHOD KL. 

3* 20 


zl Sn = s. by Prob. V. 
__ 
and 62, u. r- by prob. VIII. TTY 
and 328 — 2, SMS. =148. 4 d. by Prob. I. and vl. 
2 "METHOD. II. 


4. . 
am | 
e . 5 b 1 

— 2X12 


3 . 4.= * 4 g by prob. VI. 


1 TER 


n we 


0 


14—4] 


MORE EXAMPLES. 
1. From Fx ſubtract Er. Rem. r 2 1. 
2. From 5 ſubtract 3. Rem. 3. 4 
3. From 75 ſubtract 53. Rem. 285. 
4. From 1 ſubtract 4 Rem. 3. 
F. From 73 ſubtract 55, Rem. 144. 
6. From 122 ſubtract 3. Rem. 1224. 
7. From 133 ſubtract 5. Rem. 1252. | 
8. From 50 ſubtract 9. Rem. 40 rx | 
9. From 7 ſubtract 35. Rem. 65. 
10. From 15 4 ſubtract 7. Rem. 83, 
| he: From 5 ſubtract } of 4: Rem. . ! 
662 5 12. From 


3 


—— —U ee 
— F IR 


WM. 


12. From 3 of à ſubtract g of Z. Rem. r.. 
13. From ꝓ l. ſubtract ? d. Rem. 3588 l. 68. 73 d. 
The reaſon of the rules in ſubtraction is the ſame as 
in addition. For like things only can be ſubtracted from 
one another; and therefore in ſubtraction the fractions 


muſt have all the fame denominator, and be of the ſame 


denomi nation. 
Multiplication of Vulgar Fractions. 


In multiplication of fractions there is no occaſion to re, 
duce the given fractions to a common denominator, | 
as in addition and ſubtraction : only if a mixt number be 


given, reduce it to an improper fraction; if an integer 
be given, reduce it to an improper fraction, by putting 


an unit for its denominator; if a compound fraction be 
given, you may either reduce it to a ſimple one; or, in- 
ſtead of the particle of, inſert the ſign of multiplica- 
tion: then work by the following e 


F EY 

Multiply the numerators for the numerator of the pro- 
duct, and multiply the denominators for its denomj- 
pator, To 1 Ext 
A 

1. 3 K. a og ie 

2. FX SF AR EIS IEEE dt 

3. * , = S. 

4. 3 of Fxg S Xx = 

O Ni RN 
UN IT ES -— 

1. If any number be multiplied by a proper fraclion, 


the product will be leſs than the multiplicand; for mul- 


tiplication is the taking of the multiplicand as often as 
the multiplier contains unity; and conſequently, if the 


multiplier be greater than unity, the product will be 


1 gf cater 
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greater than the multiplicand; if the multiplier be unity, 


the product will be equal to the multiplicand; and if 
the multiplier be leſs than unity, the product will, in 
the ſame proportion, be leſs than the multiplicand. 
Thus, ſuppoſing the multiplier to be 4 or 4, the pro- 
duct, in this caſe, will be equal to one half or to one 
third of the multiplicand. „ and 
2. Mixt numbers may be multiplied without 544 
reducing them to improper fractions, by work- 244 
ing as in the margin; where I firſt multiply tbbe 
integral parts, viz. 54 by 24; then I multiply 216 
the integral parts croſs-ways into their al- 108 
tern fraclions, viz. 54 by 4, and the product 27 
27 I ſet down; in like manner I multiply 24 6 
by , and the product 6 I likewife ſet downz ——— 
then I add; and to the ſum I annex g, the 13294 
product of the two fractions. 3 
3. In, multiplying a fraction by an integer, you have 
only to multiply the numerator by the integer, the put - 
ting 1 for the denominator being only matter of form. 
And to multiply a fraction by its denominator is to take 
away the denominator, the product being an integer, 
the ſame with, or equal to the numerator. Thus, 
Zx8=7. For SAV. „ 
4. If the numerators and denominators of two equal 
fractions be multiplied croſs- ways, the products will be 
equal. Thus, if 3 = Hz, then will 3 122 9 x4; 


for multiplying both by 9, we have 3 = and 
multiplying theſe by 12, we have 3 * 12 2 9 * 4. 
Hence, if four numbers be proportional, the product of 
the extremes will be equal to the product of the means: 
for if 3: 9 :: 4: 12, then à = ; and it has been 
proved that 3 xXx 12 2 9x4 Therefore if, of four 
proportional numbers, any three be given, the fourth 
may eaſily be found, viz. when one of the extremes 
is ſought, divide the product of the means by the 
given extreme; and when one of the means is ſought, 
divide the product of the extremes by the given mean. 
5. In multiplying fractions, equal factors above and 
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below may be daſhedor dropt. Thus I of 3x2 of $= 
A* ix AN; and dropping the factors 45 3- 4, both 
above and below, the product is 5g. like man- 
ner, to facilitate an operation, a factor _ and ano- 
ther appeal -may be T by the ſame number: Thus, 


. Or we may 5 one 


l= 


numerat + for another; bus, $ Fr 5 
_ Thus, 9 12 S * 
6. To take any part of a given number, is to mul- 
tiply the ſaid number by the fraction. Thus, & of 320 
is found thus, TESTES TRICE xs PET 200. : 
In like manner, 3 of 45 3, is FI 453 * 284 
=== 303, Hence, to reduce a 
compound fraction to a ſimple one, is to multiply the 
8 25 of it into one another. 
| If a multiplicand of two or more denominations be 
given to be multiplied by a fraction, reduce the higher 
part or parts of the multiplicand to the loweſt ſpecies, 
and then multiply. Thus, to multiply 81. 103s. by 3, 
Iſay, 81. =8x208.= 1603. and 160 + 102=17025. 
258425 and 3* == g= 113428. L. 5:13:10. 
Or, without reducing, you may multiply the given, mule 
tiplicand by the numerator of the fraction, and divide | 


the product by the denominator. 15 
MORE EXAMPLES. 


1. Multiply 4 by &. Prod. $5. 
2. Multiply 75 by f. Prod. 644. 
3. Multiply 8 3 by 9. Prod. 84 +. 
4. Mottiply . Prod. 54 3. 
F. Multiply 9 2 by of 8. Prod. 48 2. 
6. Multiply 12 by 3 of g. r 
7. Multiply Z of 3 by 2of g orf Prod. 3 
8. Multiply 12 by 18. Prod. 13. 


9 Multiply he 3 12: 56 by f. Prod La. 147545 


The 


1 
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The reaſon of the 7 may be ſhewn thus: Zx4=S, x 
for '# = 4}, and 3 of J is r and conſequently 3 of 


The a of the _ may alſo bu proved thus: AF. | 
ſame two fractions equal to two integers, ſuch as, & and 
$, equal to 2 and 3, and the product of the fractions 
will be equal to the product oh, the ens for 
n eee and 2 * 3 6. N a 


Diviſi n of Vulgar Fraftions. 


In diviſion of fractions, if a mixt number be given, 
reduce it to an improper fraction; if an integer be given, 
- put an unit for its denominator; if a compound fraction 

be given, reduce it to a ſimple one, and then work „ 
the following 


rk VEE 


Multiply croſs. ways, viz. the numerator of the del ' 
for into the denominator of the dividend, for the deno- 
minator of the quot; and the denominator of the diviſor 
into the numerator of the dividend, for the numerator | 
| of the quot. 


; TX AM Pp L E 8. 
ws YiR=1S=1+S Ft. 
2. 3) 44 () 2 ( =5 A 3. 
3. 40 LEW) E = 2 
4. 32) 64 (=) K (1871 = 218 1417 
5. ) 8 (S) ( = 10. 
6. 7)4(=49) 3 (* 
7. 2 15 HU ==. 
8. 5) 104 (SA ( = 276 
9. 8) 2 of 3 (St) 24 (158 = 5. 
10. 4 of 3) 44 (=3) ( i. 
11. 3 of 7) 8 (=)? 3 
12. $of Fof e 33 (788 827. 
„„ | NOTES 


240 DIVISION as 7” Chap. IX, 
. NO TE S. | 
1. Inſtead of working diviſion of fractions as taught 
above, you may invert the diviſor, and then multiply 
it into the dividend. Thus, in Example 1. inſtead of 
B)#(X4> you may lay, Ax HEI = 14. 2 
- 2. If any number be divided by a proper fraction, the 
quot will be greater than the dividend : for in diviſion 
the quot ſhews how often the diviſor is contained in the 
_ dividend; and conſequently if the diviſor be greater than 
unity, the quot will be leſs than the dividend ; if the di- 
viſor be unity, the quot will be equal to the dividend; 
and if the diviſor be leſs than unity, the quot will, in 
the fame proportion, be greater than the dividend. Thos, 
ſuppoſing the diviſor to be 4, or 4, the quot in this caſe 
will be double or triple of the dividend. - © 
3. To divide a fraction by an integer, is only to mul. 


tiply the integer into the denominator of the fraction, the i 


numerator being continued. Thus, ) (As. See Ex. 6. 
4. A mixt number may ſometimes be divided by an 
integer, with more caſe, in the following manner. Di- 
vide the integral part of the mixt number by the given 
integer; and if there be no remainder, divide likewiſc 
the fraction of the mixt number by the given integer, and 
annex the quot to the integral quot formerly found. 
Thus, in working Ex. 8. by this method, I ſay, 5) 1e (2, 
and 5)i(2-; and ſo the complete quot is 245, as be- 
fore, But if, in dividing the integral part, there happen 
to be a remainder, prefix this remainder to the fraction 
for a new mixt number ; which reduce to an improper 
fraction: then divide the improper fraction by the given 
integer ; and annex the quot to the integral quot for- 
merly found. Thus, if it be required to divide 154 by 
8, I fay, 8)15(1, and 7 remains; which 7, prefixed to 
the fraction, gives 74 for a new mixt number; and this, 
reduced to an improper fraction, is W, and 8), (21: 
fo the complete quot is 34. AE = 
F. If the factors of the numerator and denominator 
of the quats, inſtead of being actually multiplied, be 
only connected with the fign of multiplication, it will - 
0 | Ds ; = caly : 


* 
to be the ſame, thus: 704 of e : nan = 1$® 


_ 


: the ſame number, thus : 12 


tor, thus: 985 


3 
* 
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eaſy to drop ſuch factors, above and below, as bappen 


ZX5X8 5 * 


6 


"5x12 -5X2 
the factors of the numerator of the quot may be ex- 


changed, thus: 3) 1 222 22 . =>. 
2&9 219 2 
6. To divide an integer by a fraction, is to divide the 
produd of the denominator and integer by the numera- 


sx. See Ex, ts: 


. If the diviſor and dividend have the ſame denomi- 


for 5 (25 221. 


8. If a deeidend of two or more denominations be 
given to be divided by a fraction, reduce the higher part 
or parts of the dividend to the loweſt ſpecies, and then 
divide. Thus, to divide 61. 948. by 4, I fay, 6L.= 
6X 20 8. 120 and 1204942129 25. =532; and 
D423 EZ=i1gqzs =gl. 145. 734. 

Or, Divide the given multiplicand by the numerator 
of the fraction, and multiply the quot by the denominator: 


|  EXANPELEE 
Divide L. 276: 16:8 ou four men, A, B, Go D, 


fo that A, B, C, may have equa 
_ thirds of one of 2 ſhares. 


| . 8 S. 5 1 . 5. oh | bes 6. d. 
11) 276 16 8 (25 43 A . 70--. 44} 
| x 3275 lo B. 

XR 32 75 10 . 


e 276 16 8 - 
Hh mae 


x2 = 50 6. $a | 


=. factor above and below mw be divided by 5 
8 Or : 


| nator, you have only to divide the numerator of the di- 
vidend by the numerator of the diviſor, thus: 9e 8 


3 and D only two - 


* - 


. 
CL ON IEC » q — — * "ue wo ů — — — 
c — — RS. — —— — ä—— — 
— 2 — ——— n = +. —ae $i * 5 
— ¶ ͤb:ꝛn — 5 — n . _ = = — 
3 — 3 n = RO \ a = = a A 
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- oy 
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MORE EXAMPLES. 


5 By 2 divide g. 7 Quot 25 1 27 : 
2. By 3 4 divide 22. Quot 3%. 
3. By 9 divide 19 4. Quot 24. | 
4 . <<: (ava Quot a <2 
5. By 74 divide g of &. Quot &. - 
6. By 3 divide 121. 68. Quot 11942, = 161. T7 
„ 3; 86 „ SS: 
The — * of we rule will appear by conſidering, | 
that the method here uſed is nothing elſe but the redu- 
_ cing the diviſor and dividend to a common denominator, 
and then dividing the one numerator by the other, 
Thus, $) 3 (&, for reducing the diviſor and dividend to 
a common denominator, we have r) A (=3. 
The truth of the rule may alſo be proved by aſſuming 
two fractions equal to two integers, ſuch as, g and 28, 


equal to 2 and 4, and the quot of the fraftions will be 
equal to the quot of the W Thus, 3) 4 2 (4x = 


2, and . 5 
Practical | Queſtions. 0 5 


2 50 6 The leſſer of two numbers is apt 93 - their 
difference is 1135: What is the greateſt? Anſ. 48 Kr. 

Queſt, 2. What ander added to 45 will give 1252 
Anſ. 7 45, 

Queſt. 3. A be Lots ſhip, and B has g. of the 
ſame veſſel : Which of them has the greateſt ſhare? and 
what the difference? Anſ. A has the greateſt ſhare; 
and the difference of their ſhares is 8. 

Queſt. 4 Three purſes contain 130 l.; in one 
purſe is 55 5 l. in another 42 75 þ3 How much is in the 
third purſe? Anf. 3211. 

Queſt. 5. What is 4 parts of 1302? Arſe 81 2. 
Que ſt. 6. What number N by 2 will produee 


25 f _ 42 fl. „„ is 


* „ »* 
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| The Simple Rule of. Three in Vulgar Fractions. , 


The queſtion is ſtated as formerly taught in the rule 
of three. The extremes muſt be of one denomination. 
Reduce mixt numbers and integers to improper fractions, 
compound fractions to ſimple ones, and then work by 


the following rule, viz. | 
Multiply the ſecond and third terms, and divide the 


product by the firſt term: that is, multiply the numera- 
tor of the firſt term into the denominators of the ſecond 


and third, for the denominator of the anſwer ; and mul- 


tiply the denominator of the firſt term into the numera-' 


tors of the ſecond and third, for the numerator of the 
anſwer. | 5 8 


* Direct Queſtions. 
Weſt. 1. If # yard coſt g; l. what will 28. - yard coſt? 


Tad. 3 Ta. 
If 2: $ 2: &$o | „ 
* S * 0 4 * th . | 
3 U 1 32 * 10 3* 2 * 2 2X 2 
aal. 2. If 5 5 yard coſt 21. what will 14 yard colt ? 
E 14. 5 3 4 ; - 
OO IE 2 : 2 12 · 
CV 
Anf. 5 — — — — — l. 
„ 5 * 35 12 35* 38 2 IF | 
3 . 2 =148. „ 55 


15 


Queſt 312 yd coſt 2 11 J. what will 144 yards 
co 


\ 


"Hh a | „ u. | 


"I 
SE 
1 
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Tas. 7 Yas.. | - 

1 3 27 143. 

1 * et 

M7; IX14X59 __ 7 * 59 e & a - 
r "axxo 1 1 8 


MORE EXAMPLES. 


Que ſt. 4. If 2 3 lb. tobacco coſt 345 what will 
242 4 lb colt? Anſ. L. 15: 8:34 | 5 
Queſt. 5 If 3 of 3C. _w colt Sl. what will 

82 C. colt? Arſe 2621. 8s. 
Queſt. 6. A mercer bought 3 4 pieces of (ilk, each 
piece containing 24 3 ells, at Fi 34. per ell : Required 
the value of the 34 pieces at that rate? Anſ. 26 l. 
8. 4 
. wh *. it 3 ſilver coſt 28. what will be the 
rice of 11 3 lb. at that rate? Anſe 35 l. | 
Queſt. 8. *If 1 Ib. of gold is worth 61 51. Sterling, 
what is a grain worth at tht rate? Anſ. 1 K d. 
Queſt. 9. 155 2 yard of ſilk coſt à of Zl. What is the 
price of 15 3 ells Flemiſh? An L. 9: 15: a 
Queſt. 10. If F of 2 lb. of cloves colt 68. 245 7 d. what 
coſt the C. at that rate? w_ L. 69: 6: . | 


. zvecſe Queſtions. 


aid 1. If 3 yard of cloth that is 2 yards. wide, 
will make a garment, how much of any other cloth 
that is 2 yard wide will make the ſame garment „ 


Bread. len. Bread. 
e 


n —— — 22 4 yards. : 
44 | 


how much ought he to lend me for Fx 185 a year? | 
Tea. 


— 


- 
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Tea. I Yea. 45 7 ; 


* * 2 $þ 
12 4 3 3 
** S* 1X4 5 . 5 


MORE EXAMPLES. 


Queſt. 3. If 3 yard of cloth that is 24 yards wide, 
will make a coat, what is the breadth: of the cloth 
whereof 14 yard will make the ſame coat? Anſe 5% 
yard, or 3 qrs 2 3 nails. 
Que ſt. 4. How may inches in length, of a plank that 
is 9 inches broad, will make a foot ſquare ? * 16 
inches in length. 
1 Que ſt. 5. If the penny-loaf weigh 103 ounces when 
; the buſhel of wheat coſts 43 8. what-ought the penny- . 
loaf to weigh when the buſhel of wheat coſts 8 2 8. 
Anſ. 5 535 ounces, | | 
Queſt. 6. If 12 men do a piece of work in 10 3 days, 
in how many a will 6 men do the ſame? Anſ. In 
21 J days. | 


| The C ompound Rule of Three in 1 ulgar F. actions. 2 


Queſt. 1. If 3 acre of graſs be eut down by 2 men in 
2 day, how many acres hall be cut Gown "AY 6 men in 


3 37 days? | 
5 Men. acr. nen 


4 * 1 32 7. 0 | 

day 3 372 days. 

$.; „„ 

2 6 43 ey 
4X4X 3 4X4 6 


Ans. 


8 | Or thus : - 


Auf 38 1 3 6x 10 236. 3 * 7X5 __ 
; D  ANANg 2x2 


* 11 f acres, 


Queſt. 


„ nales of PRACTICE. | Chap. x. 


1 | Queſt. 2. If 4 men caſt a ditch 84 feet long 34 deep, 
and 24 broad, in days, in how many days 89975 = 
caſt a ditch 25 x feet long, 6 2 deep, and 42 x broad? 


Men. days. Men. 55 


; . d. nd EE EO ct woe A 4 
„„ 195-7 - [244k 26S 1-4 þ. 
2 EY 3 : 4 5 OM 
F RT 2 I 
9 * E = 242. firſt tem. 15 
:)) 1 + | 


4X51 * o 2X51X10X 

— — eee ine term. 
7 ß 11 | 

2122: 222 2 * * 


1 * 28 x 3060 Ila x 1020 


——— 


S1 X 3X1 :- 255 - 


=14495= = 56 days. 


| AX3X2X1% WX4X51 X20X0 


9 eK z XIX 2 * A ͤ 2 
GX IX2X28X 4X51 * 2x28 K * F 2 


10 N * d i „n 1 
n n 
17 * 3 * 2 z N 1 
bf 7 * = 56 days. — | 
; "CHAP. X. 


Rules of Prattice. | 


Hen the firſt - term of a queſtion 3 in the rule of 
| three happens to be unity, the anſwer nay 
frequently be found more ſpeedily and eaſily than by a 

" formal ſtating or working of the rule of three; and the 
directions to be obſerved in ſuch operations are called 
Rules of Practice 7 

T he rules of Ae — follow the avait of 
vulgar 


— 
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vulgar fractions, the operation being nothing elſe but a 
multiplying the number whoſe price is required, by ſuch 

a fraction of a pound, of a ſhilling, or of a penny, as 

_ denotes the rate or price of one. „ 

Thus, if the price of 24 yards, at 68. 8 d. per yard, 
be demanded, the anſwer is found by multiplying 24 
by , the fraction of a pound equivalent to 6s. 8d. viz. 

SH IJ. 3 
Hence it is obvious, that to multiply a number by 2 
fraction whoſe numerator is unity, is to divide the ſaid 
number by the denominator of the fraction. But if the 
numerator of the fraction be not unity, you muſt firſt 
multiply the given number by the numerator, and then 
divide the product by the denominator. Thus, if the 
rate be 13s. 4d. =231. the price of 24 yards is found 
by ſaying, 24x = 4 = 161, ; or take J of the given 
number twice. 3 „ | 
When the fraction denoting the rate happens to be 
compound, the product or anſwer is found by dividing 
the given number by one of the denominators of the 


00 was ] FA 


- Senn? Go | | 
When the rate is expreſſed by two ot more ſimple 
fractions, connected with the ſign 4, the product or 
anſwer is found by dividing the given number ſucceſ- 
ſively by the ſeveral denominators, and then adding 
the quot. Thus, if the rate be 3s. =£; + 51. the 
price of 80 yards is found by ſaying, 18 =8, and 
28 4, and 8 +q=121. WE, 
The fractions equivalent to any number of farthings _ 
under , to any number of pence under 12, and to any 
number of ſhillings under 20, are exhibited in the fol- 
lowing tables. gs W 


— 


TABLE 


fe 40 


Rules of P RA _ E * | 


Chap. X. 


- | T A B 15 E 7 OY 
Farthings. | of a 25. 4 Pilling | of a SLE 
EY Aof fx 4 of Px of 45 
2 | 4 + of rx 4 of r of 28 
3 4 er L tot of 
TABLEH | | TABLE in. £ 
pen. ef 4 ſbill. s. d le „ 4. d. f a bound. 
n 9 [28 
145 I 81x - [0 1, or 
2 [5 12 78 = 5 7 28 
3 4 | 2 93 5 12 3H» Or. 
Sg C1 
6 * J 14 25. or 3 14 | * : 
2 15+5 „ [|&Tz» or %%% 25, or + 
813 1 1 [i % „, or g 
9 277 6 By r n 
o , e FS 5 [& - 
1 I 4. 2 11 1 
It ++3+3 8 T, or 2 1 18 ＋T 20 


The fractions in Table II. become compound 620. 
tions of a pound, by annexing (of 25) to each of tbem. 
Thus, 1 d. is z of 78 l.; an - is 2 of -L Z of zl. 
ow” 

The variety that occurs in the rules of practice ariſes 
chiefly from the different rates, or prices, of one thing, 


2s a yard, a pound, an ounce, &c. and may be reduced 


to the eight caſes following, viz. 
The rate may be, 1. Farthings under four. 2. Pence 
under twelve. 3. Pence and farthings. 4. Shillings 
under twenty. 5. Shillings, pence, and farthings. 6. 
Pounds. 7. Pounds, ſhillings, pence, and farthings. 
8. The given number may conſiſt of integers and parts. 


CASE 
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= „ 5 
When the rate is farthings, under four. 
„  R LEM : 
Divide the given number by the denominator of the 


fraction denoting the rate, as contained in Table I. viz. 


if the rate be 1 or 2 farthings, divide by 4 or 2, the 
quot will be pence; and the remainder, in dividing by 
4, will be farthings, and in dividing by 2, it will be 
1 halfpenny : then divide the pence by 12, the quot will 
be ſhillings, and the remainder pence: laſtly, divide the 
ſhillings by 20, the quot will be pounds, and the re- 
mainder fhillings. But if the rate is 3 farthings, firſt 
multiply the given number by the numerator 3, and 
then divide as above directed. 


EXAMPLES. 


Ex. 1. Ik 
44859, at 1 f. 238347, at 2f. 
Tx41214—3t. „ A 4173—jd. 
2s, roli—2d. 3 34% 9d. 

1.5 % wi 
1 Or, becauſe 3f. 1d. ＋ 4d. or 
11753, at 3f. Ad. + Z of 2d. you may work 

5 Ex. 3. either of the two ways fol- 

— „„ „ 

45259 1753, at 3f. ] 1753, at 3f. 
325 —_ ; | — — 
Tx! 314—3ft. 5 876—2f. z] 876—2f. 
— 1 448— 1. | 438—1f. 
261096 d. — — 
1 i 314—3f. [rs] 1314—3 
1 


L.s o „ 
TEES " More 


L. 5 9 63. | 


- 


* 
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More ways of working the above examples might be 
aſſigned, but the moſt eaſy and ſimple methods are the 
7777 Sog 
8 C A 8 E II ; 
When the rate is pence, under twelye. 


R U L E. 


Divide the given number by the denominator of the 
fraction denoting the rate, as contained in Table II. 
and you have the anſwer in ſhillings ; which reduce into 


pounds, by dividing by 20. 
„Aan E 


=_ W141: 


* 3] 309, at 4d. 


- 


Ex. 4+ 


— 


3 , 4, Be® 2 2) 03[2—4 
I 
Zo 


| 6]8—2 d. 28 1 L.51 12 4 


| 439256. 


— — 


. 


1 
109— 9 
ee e 


— 


2 1 2d. & 


188 — — — 


5 886 


182— It v7 4 


[1 „„ 
: 9 * R | : Ex. G. 33:88 
| vis 
1 = © f — 0 ES ; 
N 4 78642, at 6 d. 
—— — 


1 . . 
— 
o 
5 1 r 
1 * 4 
—_—y E > #4 ws — ve” £5 2. 4 
1 - — 
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-Ex. „ * RE Ex. „ 
| 18 * at 5 di -þ 286; t ec 
 DIEY nt $e# <0 — 1* — — 
24 195-8. [ 6d. % %%% 
3 d. 4 "OY I 4d. 3] 1288 
12 3455 1 
| [L. * 2 5. | $7: 8 
5 Ex. 8 . Er. 1. 
24 836, at 54. 534. at 11 . 
4d 278—8 1 4d. ey 178 
4d. 3] 278 —8 4d. 3] 178 
: Jo 4 D955 ene 
3 2 53174 bo bk En of 
— 25489 —6 
L. 27 17 4 e 
= L. 24 9 6 
Ex. 9g. s 
417, at 9d. 
6d. 1 208—6- 
3 d. 44 104-3 . 
28 312—9 
JE. 17 12 15 1 | P 


Note 1. The e at 58 firſt divifian in all 
the above examples is the ſame with the rate. Thys, i in 
Ex. 1. every remainder is 1 d.; in Ex 3. every remain- 
der is 3 d.; and in Ex. 5: every. remainder, in dividing 
by 4, is 3 d.; and, 5 ividing by 6, every remainder. 
is 2d. Oc 8 2 | 

MWMote 2. In all = . Wen the rate is no a 
lquot t of a ſhilling, the queſtion may be folved as 
ES many 


"TR Rules of PRACTICE. cn x. 


many different ways as you can find different fractions 
n to the rate. Thus, 5 d. s. + z 8. or 
3 + of 3s. Or 5d. = of half a crown, and 1 
hal — 4 pod L.; — is, 5 d. 2 of l.; and ac- 
cordingly Ex. 5. may alſo be . the three ways fol- 


E of BE 
47 439, at 50. | 40 at 5 LM at d. 
| | — _—— N — | 5 | + — 6 | 
3 146— 4 [4 146— 4 ][ 73 h. er. 5d. 
| 71 | 4 | 36 — 7 4— — * 85 
5 18][2—11 || 1802—11 
| ” L9 Cir 1. = a 17 _ f 1 I 


Gen like manner, 9 it on Ls, + of $8. 1 
2 2 of l.; nd accordingly Ex. g. may alſo de 


81 


olve | other two Ways, as under. 
1 4, 2 9 d. sl 
2 1 „ + 
FTF 
| 31]2—9 5 15 IH: L. 15 12 9 
[L. 15 12 9 EL 


Note 3. When the rate is 11d. you may work as if 
it were 12 d.; that is, from the given number you may 
ſubtract 22 of itſelf, and the remainder will be the price 


in ſhillings. Thus, === 445. 69. and 5348. — 
445. 6d. = 4895, 6d. = L 20 926. See Ex. 11. | 


CASE WM -- 
| When the rate is pence and farthiogs. | 


RULE. 


— — — — — — a — —— — — —_ —  — 
— IS CABLE AGEL ov 1 9 Ill EI DIES eg tr es rr on —— — —— — — -— __— _ 
* 
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| a KU Kt 
The pence muſt be ſome aliquot part of a ſhilling, 
and at the ſame time the farthings ſome aliquot part of 
| the pence ; and if they be not ſo given, divide the pence © 
into two or more ſuch parts, ſo as the farthings may be 
ſome aliquot part of the loweſt diviſion of the pence. 
Then, beginning with the higheſt diviſion of the pence, 
divide by the denominators of the fractions denoting the 
aliquot parts JJ 


3 EXAMPLES. 
bs 1d. Ar 532, at 14 d. 14 d.] F 1753, at 12 d. 
ä HR WW 32d13] a—rt 
| — , 1 25572 _ 
12 5155 | [L-12 15 77 
1.32.15 *5 "MS. 
d. E. 1963, at 14 d. 3d. 3 71=7 q 
1d. x ——— . e : | 8—11— f. 
Xd. 146—1 | eee eee Wang _ 
D 3 3 26 $Þ— 6—13 
f Is 2114 by L.4 o N 1zff 
$I 8 2 d. 8 485 at 22 d. 
I Or rather thus. (ID 482 
3 4d. 82—10 
. 21753, at 1F d. 
: 14d. B e e . 
| : ” Wa ay 
Joel e 1} [f6j ob iT 
| L. 10 19 12 | L.4 10 114 | 
| Ex, 


867—9 
214470 


I o4[2—45 


„ 


+ x. 9. 
3506, at 64 d. 


1 155 
876—6 
7 3—0Z 


—— 


18 26—03 


—_— 


2% 
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Ex. 6. 
5 3471, at 34 d. 8 


L. 50 12 a} 


475, at 42 d. : 


 18][8—0Z A 2 - 2 
| 18]8—04z _ $3[6—+2S 


IL. 20 16 33 


oa 


Ex. 10. 


J 520, at 72d, 


I. 16 15 10 


Ex. 11. 
7 . at 84 d. 


150-6 


é—ü— 


| | 701 2, al 9⁴ d. 


. > 


do 5 
O = 


\ , 
. 
em 


— boſe "= 


5 697—3 | 


137, at 104 d. 
68—6 
34—3 


17 


1 


9 "= 
——J 
—_— 

* ; 
_ 
+» *% 


21]9—10E 


[E's 19 103 
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6d, 4 2753» af 114 d. 
4d. 1376—6 
1 d. 9½—8 55 - 
+ i.. 2200 85 2 
| 8 57 — 44 & En FD 


— 


2 9 — 


| L. 129 0 nA 


| EXPLICATION. | 
In Ex. 1. 1 work firſt for 1d. ; which being As. I 4. 


vide the given number by the denominator 12, and the 


quot is ſhillings, and the remainder pence : then, be- 

cauſe farthing is 4 d. I divide the former quot by 4, and 

the ſum of the quots i is the price in — ; which I ne 

vide by 20. | | 

In Ex. 2. the rate 14 d. being an aliquot part of a 

r bs the ſecond method is ſhorter and better than the 
r 

In Ex. 3. I work firſt for 14 d. and then for - 4 d. by 
taking 8 of the former quot. 

In Ex. 71. work firſt for 4 d. then I Fs for 3 4 4.3 3 
which being 8 g of 4d. I take 5 of the firſt quot : laſtly, I 
work for £d. ; which being Z of £d. I take 5 of the ſe- 
_ cond quot; and, ine the three quots, I have the price 

in ſhillings, = ; 
— * 8. J divide 05 rate into two parts, viz. 4 d. 
and 13; each of which being an aliquot part of a ſhil- 
ling, I take firſt a 3, and chen By of the given number, and 
add the quots. Ty : 
In Ex. 9. 1 divide the 6 d. into two parts, viz. two 
2 d. and then the 4 d. is 12 Of 3 d. which makes an eaſy 
operation; but had I taken 2 of the given number for 
6d. then 4 d. would have been 2 of 6d. and 24 would 
have been a troubleſome diviſor. 

_ Note 1. The above nk and 8 others of — 

7 


——— 
_ — —— 
* 
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And theſe two examples wrought in this manner 
as under. | : 


; - 


like kind, may alſo be ſolved by aſſuming fractions of a 
nd equivalent to the rate, Thus, in Ex. 6. the rate 

4 d. is divided into 3d. and 4 d. and 3d. g l. and 
2d Sof 3d.; wherefore 33 d. 6. +5 of 6 l. 


Again, in Ex. 10 the rate 73 d. is divided into ꝗ d. 3 d. 
and à d. and 4 d. = gl and 3 d. 2 e l. and 3d. = 
f 


Z of 3 d.; and fo 74 d. 6 l. +&l ＋ 1 of &1. 
S F 


Er. E 10. 


3d. Jus 347 Jr, at 33 d. 4d. 52], at 24 d. 


2d. 4——9. 34% 8—13—4 
„l Ae Gro | 


— — ä yah 1—12—6 


IL. 50 12 44 | | - 
[ages * 4 -þ 11-16: 15-20 - 


— tet 


| Note 2. Some, in working the above, or like exam · 
ples, proeeed in the following manner. 8 
. 
8 „„ „ 
3471, at 12 d. is 347 1, or 173 17 5 


at 6 d. is er 6 
— I 66P l 

| at 2 d. is 4 +. 
3471, at 34 d is I. 50 12 43 
1 Ex. 10. 5 


. 7 N PE I. PEE d. 
520, at 12 d. is 5 20, or 26 


„ 


. 
„ 3 
EE A 
E308 7 ! 7 $$ 20 


820, at 72d, is T. 16 15 10 


e 
When the rate is ſhillings under twenty. 


R 


M.iultiply the given number by the numerators of the 
fractions contained in Tab. III. and divide the product 
by the denominators. Or, inſtead of this general rule, 
take the two particular ones following. | 
1. If the rate be an even number of ſhillings, multiply | 
the given number by half the number of ſhillings in the 
rate, always doubling the right-hand figure of the 7 
duct for ſbillings, and the reſt are pounds. 


2. If the rate he an odd number of ſhillings, work . 


for the next leſſer even number of ſhillings, *as above; 
and for the odd ſhilling take 28 of the given number. 


E X AMP L. E 8. 
When the rate is an even number of ſhillings. 


a Ex. 4. / | Ex. 7. 
436, at 2% r 326, at 148. 
„ 1 „ 
L 12 8. L. 19, 43. * 228, 4 PY 
A 2o . ES. 5. | 5. Bat 8, 
127, at 45s, 3), at 10 8. 48, at 16s. 
1 > a I. 8 2 
L. 25, 88. 33 43, 10 8. | L. 38, 8s. 
Ex. 3. Ex. 6. Ex. 9. 
56, at 6. 4320, at 128. 52, at 188. 
„„ 6 2 
L. 16, 16%, _ , L252 50" 3 40 10; 


K k 335 When 


„ 


— E 


4 Chap. X. 


2. When the rate is an odd mumber of ſhillings. 


Ex. 10. Ex. 14. Ex. 17. 
635, at 18. 124, at 98. 248, at 155, 
L.31, ys. 5 49 12 173 12 
3 >, 4. x COM 

t 38. e nos : 1 
— . hs L. 55, 16S. L. 186 
42 4 5 
5 Ex. 1 5. Ex. 18. 
L. 63, 68. 243, at IIS. 4 E 324, at 17 8. 
Ex. 12. - Wm Pw ES 
' 206, at * 5 12 3 16 4 

41 4 W . 

10 6 L. 133, 138. IL. 275, 8 8. 
Ex. 13. 431, at 133. 44235, at 198. 

G16, at 78. — ee 

154 16 | 1 8 | 
25 16 21 Poe "MEE Fed 

I. 180, 128. Ja 280, 38. L. 403, 158. 


Note 1. The reaſon of epi by half the num- 
ber of ſhillings in the rate will appear by conſidering, 
that theſe are the numerators of the fractions denoting 
the rate. Thus, 28. is 16 l. and 4s. is Fl. and 6s. 
is 25 J. and each unit in the product is two ſhillings. 
The diviſion by the denominator 10 is performed by 
cutting off the right-hand figure of the product, and the 
figure ſo cut off is the remainder; and as each unit in 
the remainder is two ſhillings, the double of them is the 
remainder in ſhillings. — 

Note 2. From Ex. 1. we may learn, that when the 

| rate 


f 
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rate is 28. the price is found by doubling the right. hand 
figure of the given number for ſhillings, and the other 
figure or figures are pounds. 

Note 3. In Ex. 2. the price may alſo be bud by ta- 
king + of the given number; and in this. way every re- 
mainder will be 48. 

Note 4. When the rate is 108. as in Ex. 5. the price 
may be obtained more eaſily by taking 4 of the given 
number; and the remainder, if any, will be 10s. 
Note 5. When the rate is 5 8. as in Ex. 12, the price 
is more readily had by taking Z of the given number; 


and in this caſe every remainder is 58. In like manner, 
When the rate is 158. as in Ex. 17. the price may be 


found by taking 4 of the hes number, and then 5 of 
that quot. 

Mole 6. By reverting; the operation, Fon the” price 
and any even rate given, we may readily find the quan- 
tity of goods, viz. Multiply the price by 10, that is, 
to the price annex a cipher, and divide the product by 
half the rate. 1 
Ex. l. How many yards, at 14 8. "may be bn 
for 49 l. 7) 490070 yards. An,. 

Ex. 2. How many gallons, at 8 8. may be bought 
for 500 J.? 4) 50000 250 gallons. Anſ. f 


CASE V. 


When the rate is ſhillings and pence, or fillings, 
pence, and fartbings. 


E u L'E: I + [boa 


If the rate be ſhillings and pence which make an ali · 
quot part of a pound, divide the given number by the 
denominator of the fraction denoting the rate; the quot 
is pounds, and each unit of the remainder i is equal to the. 
rate. | 


1 n 
* * 3 — 
- 


Kkas ";,» ſm 


% 


— 


- 
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EXAMPLES. . e 


„5 
; * 354 at 1s 8 d. 3 439, at 68. 8 d. 
L. 29, ios. 1.246 2 
Ha. 2. =, 
* 1 443, at 28. 6 d. 3 Ex. §. 2 
Ra. 3 ; 55 7 
3 „ 
2 ELLELED 3 
LSV 13 4 . 510 13 4 


; Note. The fraction denoting the rate in Ex. 5. = 
ing 4, you may alſo work thus: 766x2=1 532, and | 
3)1532(519 13 4 

R U LE I 

I the rate be no aliquot part of a pound, but may 
be divided into ſuch parts, divide it accordingly, work 
for the parts ſeparately, and then add. 


EXAMPLES. 
Ex. 1. | * Ex. 3. 
| , at 88. 386, at 88. 19 
; 5 d. 8d. 
658. 128 2 (65.8 d. 128 13 4 
28. 6 d.] 5 52 7 6 [ 2¼78 38 5 
| * - L. 181 E 6 0 | L. 167 3 1 
20S gs [ g i | 
| . 2. 5 i N ; Ex. 4. 
540 at „ 386, at 148. 
ee .154 8 
N I 54 65.8 d. 3 128 13 4 
L. 144 Bo IL. 283 14 


Ex. 


If the rate be no aliquot part of a pound, and cannot 


: 
, fl > A 
1 
2 
— 
5 
- 


chap. Xx. Rules of PRACTIC E. 
7+ Ex. 5. | * & 
06, at 36. 3047 at 175. 
—— —UmàEhZ n Ea — 5 . 
34 4 132 13 4 65.84, 5 
60 178 19 18 „ PIX. 0 
. = 4S.|} 78 16 
L. 152 11 4 V IE. 341 9 4 
FU LE MF > 1 


readily be divided into ſuch parts, divide it into parts 
whereof one at leaſt may be an aliquot part of a 
pound, and the ſubſequent part, or parts, each an ali- 
quot part of ſome prior part. Or, 

Multiply the given number by the thillings, "and then, - 
for the PRA and farthings, work as in Cale III. 


EXAMPLE S. 


| 7am hy 3d. 


Method 1. 
E. 


1 Li 6 
8 6 


&; |= a9 2-4 6 | 


E x. 25 


EE 945. at 18. 


102d. 


| 


I 8. 
3d. 


| 


| 


Method 2 : 
Ex. 1. | 


3506, at 18.34. 
870. 6 


4382. 6 


. 219 2 6 


: | Ex: 2: 


95, at 18. 105d. 
7:0: 
„„ 

11 195- 


1718 42 


L. 8 18 14 


EX | 


4 


— o 


Rules of PRACTICE. Chap. X. 
- 1 Method 1. | A | Method 2. 
| Ex. 3. Ex. 3. 
48 5, at 28. 24d. 243855, at 28. 24 d. 
| -= 55 | | l — : ; . : 
148 10 258. [970 
tx] 4 00 10 2d. Ax 30 10 
10 14 4d. [3] 10 14 
L. 53 0 114 125 106ſo 114 
Ex. 8 8 Ex. 4. 
4380, at 48. 84 d. 480, at 4 3. 
I K. 5 83 d. 
*1 oy | . 
7 7 6 d. 240 
1 4 2d. F | 00 
7 „ 20 
* - 2 © 4 d. 2 10: Ta 
L.113 10 Ja: 2270 
L. 113 10 
Ex. 5. * Ex, . 
136, at 9s. 22 d.“ 136, at gs. 24d. 
3 F 8. 111 
15 52 7 40 „„ 
1 2 8 „„ . 
5 5 8 e 
| L. 62 12 4 * ; 4 
8 Ex. 


: 


— 


"Chap.X, Roles of PRACTICE. 
| | Method 1. - | ] Method 2. 
55 Ex. 6. Ex. 6. 
| ; 370, at 148. 24d. 370, at 14%, 
call ana 1 
28. 15 1 . 5 37 
2d. 3 — 8 
I [| 5 ts fs © n 5180 
4 4. 4 7 82 2d |%; „„ 
44. 2 | * EA831L | 
— 2 d.] 4 $9" $ > 
L. 263 4 95 4d. 2 3 8 | 
[=5| 5204 94 
Ex. pn” Ex. 7. 
| 1504, at 19 8% 54, ar 19% 
4.0.66 7 od. 
„ r 13536 
188. 75 1353 12 * 
6d. ry 37 12 24 * 28570 
1 18 16 Tz 752 
L 1485 4 15 297004 5 
IL. 1485 4 


Note 1, When the rate is more than 18. and leſs 
than 28. as in Ex. I. and 2. there is no occaũon, in 
working by Method 2. to draw a line under the given 
number: we eſteem it ſo many ſhillings, and the 

parts for the pence or farthings are added up with it. 
 - Nete2. In working the above or like examples, ſome 
people of inferior {kill proceed in the following manner. 


J 


Ex. 


—y—km— — 2 .— jU— ———— —Eꝓ — l 


% 
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Ex. 2. 95, at 1s. 108d. 
95 ſhillings make Yo 
95 bx-pences make 2 7 6 
95 three · pences make 1 3 9 : 
95 pence make 2 n 
95 nc mpke 5 3 114 
+ Fo if 
* 8 46714 . 
[7 e A E W. 
When the rate is pounds. . 


*R UL E 


Moliply the given number by the uy, and the Fw” 
__ is. the home in pounds, 5 


"EXAMPLES 


A Exe 1. : 3 | | Ex. 2. | 
mme 
| Ex. J 7 [E Ex. 4. 5 


Leo I. 576 


0 A 8 „ » WIL 
N When the rate is pounds and ſhillings, c or r pounds, 
| = aug, pence, and farthings. e e 
; at 4: TT I TION 
o the rate be pounds and ſhillings, multiply the given 
number by the Pounds, and work for the gy” as in 


Caſe IV. N 


- * 
# 
£ — 1 — ; 
Chap. X. 
* 


Rules of PRACTICE. 
EXAMPLES. 


- as 


4 


; Ex. 1. - Bx . a ol 
1 l.] 46, at 1 J. 4s. — a zl. 25 
"Ml 2 -- „ 
5 1- gf — 1 
L. 55 4 2 18 - 
t Laos: 6- 
| Ex. 8 : * c 8 
N 3 « EX. 4. 1 
I _ 82, at4l. 108. 26, at 31. * 
— Vl | 25 8 1 l. 5 78 
4l.} 328 3 78 
108. 41 148. 18 4 
8 , — 4 * 2. 8 5 


Note, When the tate is more than 1 l. ad lc than 


21. as in Ex. 1. we have no occaſion to draw a line 
under the given number, it being eſteemed ſo many 
pounds, and the parts for the ſhillings or pence are 
1 added up with it. Go 
| -K U LE IM 5 

- If the rate be pounds, with ſhillings and penes that | 
make ſome aliquot part of a pound, or are diviſible into 


aliquot parts, or into ſhillings and ſome aliquot part or 
arts; then multiply the given number by the pounds 


and work for the ſhillings and pence as in Cale V. 
Rule 1 | 


EXA M P L E 8. 


1 . . 1 Ex. 2. 8 
.nu, 3: a 2 7 4. 
* . 
31. 162 „ 
2d. 6 15 354d.“ 7 3 4 
1 15 2 | L. 222 3 4 5 
LI %%%Cͤͤͥͤĩð nn 


Rules of PRACTICE 


: Ex. 3. 3 | Ex. 6. 
6s Bl 73, 8 6:8.[0 92,at L. 3: 5:4. 
Mey. 4 e VV a 
| wks, II. 300 10 8 
-\ 2 ts; 
ä Ex. 7. 
76, 224 13. % -- 37, at L. 4:8: 8. 
e e OOO me 
1 4. 148 
1 ? = "OR 68.8 d. 12 6 8 
1111 / 2 
Ei 4 L. 164 o 8 
= Ex. 5. | A Ex. 8. 
$3,atL.2:8:6.|| 206, — 
3 8 ; 1 i Lt 2 35 
. 1 
> pap 10 65.8 d 142 4 
8 5 48. 8 4 8 
IL. 201 S N . 74 10 N . 
R U L 3 


If the rate be pounds, with hillings, pence, nd We 


things, that cannot readily be refolved into aliquot parts 


of a pound; multiply the given number by the pounds; 
and then work for the ſhillings, pence, and farthings, 
as in Caſe V. Rule III. Method 1. 
to work for the ſhillings, pence, and farthings, by Me- 


thod 2. it will be convenient to do that 1 in the firſt place 


| and then work for the pounds, : 


But if you propoſe - 


E x. 


cher xz « 


% #5 * 


gr 


* 


| Rules of PRACT ICE. | 


EXAMPLES. 


I Method 1. ll 1 Method 2. 
3 * Fl. 
IL] 273, 1 2 13, at 1 l. 136 
1 = 2 Kd. ; 
10 — 3 
6 639 
s. 10 13 3 
1 23. 138.2709 
14 d. 1 6 74 14 5 523 Ii 
23 5 — __v_ — : | 26 "75 
L. 355 8 102 0 28400 ok 
” 142 8 104 
i]. 213 4 
| L. 355 8 z0% 
8 Ex. 2. : Ex. > 2 | 
37, A 31. 85 37, at 31: i 
. 1 „ 
68. . 2 
28. 6d. 4 12 i 6 2 18 £ 6 
3d. 9 3 30] 9 3 
id. : 1d. 3 *. 
1d. I 3 I | 1 
1d, 91 xd. +15 97: 
| OM 256 327 22 
I . 6 25 
( : | G27 7. 74 
es > ; I 2 Method 


* 
* % 
* 

1 * * g : 

: : * 8 1 Wag F x . 1 —_ * 
K * one 0 « 

: 

—— 8 dts wee. 2 


: a * N 
©. * Aaeaties 14s) ith 5 ein nets ii 


268 Rules of PRACTICE. | Chap, x. 
|| Methods, | 4 - Methods. © 
Ex. 3 17505 N * Ex. 3. 
| 416, at 21. 9 : 416, at 21. 98. 
161 = . 5 
2]] 832 98] 3744 
Bs.] 166 8 30 1-1 48 
Is. 20 16 | 4 5 
2d. „ 26 3874 
FO 1 93 14 
——— I. | | 8 
2 . 5 1 wh — 
II. 1025 14 


Note. A troubleſome fraction in the rate may ſome · 
times be avoided, by multiplying the rate, and dividing 
the quantity by the denominator of the fraction, and 
then computing the price of the quot from the new rate. 


1 Ex.1. 
3 boo, at 78d. 


+ 5 . at 5 36. E 


. 
3d. 18 2 
25] 33 9 W 
8 13 9. 


d. 
7 * 63d. s 3 


3 


Rules of PRACTICE, 


- > 2 
x if 
* 
® P 
* 


| Ex. 2. 5 | Fd "Ing | | 
- | . d. 
71 0. at 34 3H 1 U 11 
48, at 35 11 d. | 
md 13s . i” 
| 44. 2, 
4d. 15 5 
3d. „ 2 3 
25 1716 „ 
L 3 16 3 : A : 
| Ex. Zo +. 1 6. d. 3 I. 4. 4 | 
Ir 924, at 4 Sr 4 SN n= 2 9 4 
| 4, t L 294 "| BARE 
| a — — 
. 
. 
VVV ; 
21. 168 end : 


CASE vn. | 
When the given number conſiſts of integers and parts; 


R UH 


Work for the price of the integers as already taught ; 
and for the part or parts, take a e part, or . 


arts, of the rate. 1 


e * Riles of PRACTICE. 
; 8 KA M P L E 8. 


6 * ; : ; 
* . % 
; S | 
* 


: , Ex. 11 5 5 » | , ; | 3 Ex. * 
| | Yards. | 4 | Babes. 4” 
| 7204, at 6s. 8. 2337 at 18 8. per 
i per yd. . 
65.84. 240 : 20 14 25 
T yd. 8 9 . a 
: L.240 18 2 3 * 
P - yo " " 
Ex. 2. Eis s 
a, 5 . 
3 8 at 48. 6d. „ Fe. 5 · 


F . * . 2 : 1 2 Ar 
f 28. 6d. 14 10 Jkt co: + #5 305 2, at 51, 
a] | 28. 11 12 ; — „„ 58. P. C. 5 
„ "3 } 466 1825 


2 5 x 


* . F 11018 15 6 

8 | SE _ 

2282, at 1258. „„ eg Wo 
5 dp. yd. — 4 — 6 HS 

„ 128. 2736 5 q 11 | 28 ; i at 11, 

| 4d. 3 8 5 B 5 10 8. per C. 


2 
Qs 
A 
Aa Q 
* 
— 
O 
2 
— 
> 


_— 8 
amn 
y 1 
— 
1 IE 
9 


. 1.4 84 
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. j Ex. 9. ; 


G 2. I. aN 
144 2 21, at 3. ] 36 8 16, at® 
2 . . 5 178. 6d. p. C. ; >, 1 23 I. 16 8. : 
. : 5 4d. per Ib. 

d 158 i 108 | = - ; 5 8 — — ; 
28. Gd. 


Ee 
7 lb. 4108 | 5 
Ex. 8. 7 | 1.8. 1 16 8 | 4 
| | O OP” 12 
N 0 2 TS 5 
1 i 7417 2, a 9 -E | 
| 128. 10 d.. 
per tun. 


An operation in the rules of practice may be proved 
by running over the ſeveral ſteps a ſecond time, by 
working the ſame queſtion a different way, or by the 


: * : 
| 
+1 | | | £2 | 
= | 
$ £3 * * | g | 
L. 712. | 
| f 5M _— : | 


_ rile-afaives, 7 : 


8 


Practical Queſtions. | 
* | dne 147 26 s RR. 
1. 126, at 144 d. Z ̃ 27 4s 

3˙ 


2. 478, at 48. 104 d. Anſ. 116 10 


3 


go, 
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— 


3. 50, a L. 33 15161 


. 1 6. d. 
Anſ. 188, 17 jr 


4. 419 T yards, at 48. 10; d. p. yd. Anſe 101 16 8 
8. 75 C. 2 Q. _—_ at > ak ES * s 22 


44 d. per C. 


= K* 


4 8 T. 15 C. 3 0 27 b. at. a. 123 3 =Y 


141. per tun. 


7. A bankrupt's effects amount to 8 * 108.; —_ 


he owes | 
2: ES To A 
„V„ TS I 
To C 

'To D 


To E 


To F 
In all 


E. 8 
220 16 6 
117 12 6 
J 
1 
124 14 6 


1062 


How mech can be afford to pay per pound, and what 2 


| muſt each creditor have? 
Anſ. 15 8. 155 * and the creditors get as fol- 


lows: 


A 
B 
8 

D 

E 

F 


